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and Timing 











4” or 6” square 
Flush Synclock 
Electric clock 
with centre 
second hand. 


Industrial models 
up to 4 ft. square 
also available. 


Cat. Sheet 635 A. 











Synclock ‘‘ Miniature’? Self-Starting 
Synchronous Motors. High-Torque 
Low power consumption. 
Models for all power frequencies and 
for all voltages between 4 and 400 volts. 
Wide range of speeds. 
Cat. Sheet 600 A. 





Precision Synclock Time 

Interval Meter for 

measuring time intervais 
from 1/20th second 
to 10 seconds. 


Industrial Synclock 
Time IntervalMeter. 
Projecting or Flush pattern cases. 
Manual or electrical reset models available. 
Cat. Sheet 267 A. 





The majority of Synclock motors are now available for immediate delivery. 











Based on the Synclock self-starting miniature synchronous motor, 
Everett Edgcumbe have developed, over the past 27 years, many 
types of useful timing equipment, for process control and 
related duties. 


The Everett Edgcumbe Master Frequency Meter, used in Power 
Stations all over the world is a fundamental instrument for the 
control of mains frequency, on which all mains driven timing 
devices depend. Many special arrangements of repeating or 
single purpose timers have been made and ‘ Synclock’ motors 
will be found in very many types of process control devices. 


EVERETT EDGCUMBE 
INSTRUMENTATION 











Varicon Process Timer, mains operated. External a 
justment of time interval, unelapsed time always visibl: 
Ranges from 5 seconds to 20 hours available. 

Cat. Sheet 611 / fe 








Designers and manufacturers of almost every type of electrical indicating and recording instrument. 
Specialists in: Speed Recording, Photometry, Process Time Control, Telemetering. 


COLINDALE WORKS LONDON N.W.9 TELEPHONE: COLINDALE 6045 


LONDON OFFICE: COLUMBIA HOUSE, ALDWYCH, W.C.2. Tel. : CHANCERY 5953/4 
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Debt to Steel 






Numerous articles that have appeared in our columns during recent years have 
demonstrated how much of the progress made in the manufacture of special steels has 
been possible through an increasing application of electrical methods. The traffic has 
by no means been one-way, however, as is indicated particularly in the article by 
Messrs. A. Haddock, F. Seddon and G. L. Tomlinson in this issue. A major share in 
the improvement in thermal efficiency of power stations, which has saved more than 
23 million tons of coal during the past eight years or so, has been due to the production 
of steels appropriately alloyed to withstand the high steam temperatures essential to 
secure low costs of generation. 

The present margin between the average thermal efficiency for the country of just 
over 24 per cent and figures around 30 per cent achieved by newer stations containing 
60 MW turbo-alternators having standard steam conditions for that rating of 900 Ib/sq in 
and goo deg F indicates that the advance is due in no small measure to the introduction 
of alloys having the properties requisite to avoid creep and other mechanical stresses at 
temperatures above 750 deg F. The metallurgical considerations involved were dis- 
cussed in detail in the Harold Wright Lecture by Dr. Charles Sykes, salient particulars 
of which were given in our issue of Ist February. This included a forecast of the 
improved results that should be obtainable from the 100 MW and 120 MW (reheat) 
turbo-alternators to be put into commission by the Central Electricity Authority with 
steam conditions of 1,500 lb/sq in and 1,050 deg F and from the 200 MW sets of 
2,350 lb/sq in and 1,050 deg F to be installed at High Marnham station. No advance 
beyond 1,050 deg is scheduled for use in this country at present, as an advance to 
1,100 deg would entail the use of complex austenitic steels, which in the U.S.A. have 
proved difficult to weld, and our information from other sources indicates a tendency 
there to revert to the more conservative figure of 1,050 deg. 

The kind of advance in thermal efficiency the future may bring from a combinaton 
of high steam conditions and large MW ratings is indicated by the 42} per cent thermal 
efficiency expected from the projected Eddyston station, Philadelphia, the first 325 MW 
set of which, due for commissioning four years hence, is being designed to operate with 
initial conditions of 5,000 Ib/sq in and 1,200 deg F. An additional advantage of generat- 
ing units of large outputs (which is closely related to optimum steam conditions) is the 
great saving in the space occupied for any given rating. A pointer to the future is that 
much of the improved efficiency expected of future nuclear reactors will be due to the 
thicker steel plate made available for the pressure vessels. It is significant that two 
leading organizations in the electrical industry—research and manufacture—include the 
words “ and allied ” in their titles. 
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ACTION SUSPENDED 


Rather soon after issuing its pamphlet “Penny 
Wise—Power Foolish,” the Electrical Power Engineers’ 
Association instructed its members on Thursday of 
last week to “‘ work to rule °—a movement calculated 
to bring about the shutting-down of power plant. 
Fortunately the Minister of Labour stepped in at once 
and by promising discussions under his auspices secured 
the suspension of the instruction. 

At the time of going to press the dispute is still under 
discussion and so we must content ourselves with point- 
ing out that there are inconsistencies between the 
statements made in the pamphlet and those made by 
Lord Citrine at a Press conference last week. It is 
evident that there have been misunderstandings and 
some confusion and it will be the object of the talks 
to find methods of straightening them out, which 
probably means arbitration, although on Monday last 
the general secretary of the E.P.E.A. turned this down. 
In the meantime it is to be hoped that the unfortunate 
instruction will remain suspended sine die. 


MINING LOCOMOTIVES 


In a paper presented before the South Wales Institute 
of Engineers on 14th February Messrs. C. L. Forbes 
and E. Battye (Greenwood & Batley) indicated the con- 
siderable improvements in performance that could be 
obtained through the correct selection of battery 
locomotives for mines according to their various duties. 
So many and so varied are the conditions of use that 
the closest collaboration beforehand between mining 
engineers and manufacturers is more than usually 
necessary to secure the full advantages obtainable. 

An important difference between batteries and other 
electrical apparatus is in regard to flameproofing. The 
slow evolution of hydrogen from the cells, even during 
discharge or on open circuit, might lead to an internal 
explosion, against which conventional flanges would be 
ineffective. Free ventilation has therefore been 
adopted in a design approved by the Ministry of Fuel 
and Power in which the concentration of hydrogen is 
reduced from the dangerous value of 4-1 per cent to 
2-5 per cent. 


A NEW EARTH? 


For many years the electrical contractor has relied 
upon water pipes as an effective means of earthing 
installations but now this free but involuntary service 
given by water supply authorities is becoming 
uncertain because the authorities are resorting more 
and more to non-metallic piping. This subject was 
referred to at last week’s annual dinner of the Electrical 
Contractors’ Association by Mr. A. V. Milton. 

Mr. Milton contended that it should be considered 
as part of their service for the Electricity Boards to 
provide “ an effective metallic earth return path for the 
use of the consumer.” Additionally he suggested that 
where the Boards permit the use of their cable sheaths 
for earthing purposes they, and not the consumer, 
should shoulder the consequences of any untoward 
happening. ‘Although subsequently Sir Josiah Eccles 
(deputy-chairman of the C.E.A.) said that the subject 
was one which the Boards would be willing to discuss 
it is not likely that they would be too happy to incur 


ELECTRICAL REVIEW 22 FEBRUARY 1957 


the expense which the scheme would surely involve. 
Nevertheless Mr. Milton’s idea or something like it 
might be the solution of a growing problem. 


POWER AND PAPER WORK 


Public Service (the journal of the National and Local 
Government Officers’ Association) calls attention in its 
February number to the intolerable burden of adminis- 
trative and clerical responsibilities borne nowadays by 
the power station superintendent. This, it is said, 
prevents the superintendent from fulfilling his proper 
function, looking after the running of the plant, and it 
becomes necessary to appoint an efficiency engineer to 
do it. The remedy suggested is to relieve engineers of 
“ desk work,” for which they have not been trained, by 
the appointment of more administrative and “ pro- 
fessional” people. It is implied, too, that the salaries 
of these people should not be inferior to those of the 
engineers. 

Two old questions are raised by these proposals: 
“Should engineers be administrators?” and “ Are 
engineers worth more than clerical staff?” Our 
inclination is to answer both in the affirmative, but 
perhaps we are rather biased in the engineers’ favour. 
We might suggest, however, that if station superinten- 
dents are overburdened by “ paper work ” it may be 
because there is too much paper and consideration 
should be given to its reduction. 


SHORT-CIRCUIT TESTING 


The new Publication No. 1 of the Association of 
Short-Circuit Testing Authorities (Inc.), which was 
reviewed in our last week’s issue, reminds us that 
short-circuit testing has become such an integral part 
of the process of design and manufacture of modern 
switchgear, transformers and other apparatus that it 
is difficult to realise that ASTA is not yet 20 years 
old. Without the facilities for research afforded by 
this Association the manufacturers would have found 
it difficult to comply satisfactorily with the require- 
ments imposed upon them by the rapidly changing 
conditions in the electricity supply industry. The 
demand from that industry, both at home and abroad, 
is for equipment of ever increasing voltage and breaking 
capacity, to meet which members have testing facilities 
up to 380 kV, the maximum voltage so far required. 





The Institution of Electrical Engineers is holding its 
annual dinner next Thursday and we take the oppor- 
tunity of reproducing on the opposite ‘page a pencil 
portrait of the President, Sir Gordon'Radley, C.B.E., 
B.Sc., Ph.D. Sir Gordon, who is Director General 
of the Post Office, was born in Birmingham and was 
educated at the Leeds Modern School and Faraday 
House. After training with Bruce Peebles & Co., Ltd., 
he entered the Post Office as an assistant engineer 
in 1922 and was later associated with the Research 
Branch. He was Controller of Research from 1944 to 
1949, engineer-in-chief from 1951 to 1954 and then 
deputy director general for about a year, being 
appointed to his present position in 1955. Sir Gordon 
is a past-chairman of the I.E.£. Measurements’ Section 
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Industrial Influence on Public 


Electricity Supply 
4. The Steel Industry 


By A. HADDOCK, F. SEDDON and 
G. L. TOMLINSON 


Drilling, testing, and inspection 
of forged steel boiler drums 
(Courtesy, Thos. Firth & John 
Brown, Ltd.) 


The steel industry manufactures steel and manipulates 
it to supply it in various forms—rolled sections, flat-rolled 
products, tubes, rod and wire—for the use of other manu- 
facturing industries; but because of many factors the steel 
industry merges inseparably with some sections of the 
engineering industry. For example, since steel is pro- 
duced first in the molten state, it can conveniently be made 
into castings within the steelworks. The heavy plant 
needed to heat and forge large steel billets is the type of 
plant needed for many other heavy engineering opera- 
tions, so that turbine rotor shafts, power station boiler 
drums, rolling mills, ship propeller shafts and a host of 
other similar products are often made in the same works 
as the raw steel. 

In lighter engineering operations, the production of 
special steels for special duties such as permanent 
magnets, cutlery and other edged tools, high-speed cutting 
tools, and turbine blades has been so closely integrated 
with the production of the finished parts as to result in 
the whole process being carried out in the same industry 
and often in the same works. All such activities must, 
therefore, be considered as coming within the general 
term “ steel industry ” for the purpose of this article. 


Early History 

The steel industry and associated engineering activities 
flourished long before a public electricity supply was 
available. References to the cutlery industry occur at 
least as early as 1041; water mills were in use in the 
industry about a hundred years later and craft guilds were 
in being about 1614. The steel trade received a great 
impetus from the production by Huntsman of crucible 
steel about 1730, but it could not greatly advance until 
provided with some source of power. Watt developed 
the steam engine about 1780, and from then onwards a 
succession of major developments took place in metal- 
lurgical processes and plant—the Bessemer steel-making 
precess in 1856, the Siemens regenerative open-hearth 


steel furnace in 1870, Nasmyth hammers in 1850 and 


forging presses in 1880. The development of alloy steels 
followed, and of particular interest to the electrical 
industry is the development by Hadfield, the Sheffield 
metallurgist, in 1882 of those alloy steels which have been 
used so extensively for electrical purposes. There is a 
record of an electric transformer being built in the 
workshop of the Sheffield electricity undertaking for Sir 
Robert Hadfield in 1905 which included in its construc- 
tion Stalloy iron, said to be the first to be used for such 
a purpose. 

Public electricity supply began to contribute to the steel 
industry’s power needs at the beginning of the present 
century, electric motors first, but, somewhat surprisingly, 
the electric arc steel-melting furnace by 1910. Neverthe- 
less, on the outbreak of war in 1914 the steel industry 
was predominantly steam powered. 

War came at a time when the electric drive was already 
beginning to establish its superiority in many fields over 
the steam drive. The need for steel and steel products 
was so great that no steps which would increase output 
could be neglected and the steel industry embarked on 
a great change-over from steam to electric driving. The 
change-over was accelerated by the installation of much 
new plant, both 
home produced and 200 
imported, which 
usually required an 
electricity supply. 
Illustrative of the 
extent to which the 
steel industry during 
this period turned 
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Fig. 1.—The sale of elec- 
tricity in Sheffield increased 
by nearly 500 per cent 
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towards electricity as its future source of power is ; 
curve in Fig. 1 showing a growth of 490 per cent in 
the kWh sold by the electricity undertaking of the s:eel 
city of Sheffield during the war years. From 1914 to 
1918, this undertaking’s demand increased by 300 per 
cent, from 14-9 to §7-3 MW. This phenomenal increase 
was undoubtedly caused by the steel industry and cold, 
no doubt, be matched in other steel-making areas. 

Vigorous steps by the electricity supply industry were 
necessary to deal with this rapid growth. Generation 
and transmission at 6-6 and 11 kV, three-phase, 50 c/s 
had already become established, and the increased loads 
were dealt with by extension of this system. It is on 
record that in the Sheffield locality, so great was the 
amount of work to be done in laying additional under- 
ground cables that work went on during all hours of day- 
light; wage-paying facilities were established on the site 
of each job, and any fit man could work for a half or 
full day, drawing his pay there and then. 


Nature of the Load 


Electricity is now the steel industry’s most important 
source of power, consumption since the first world war 
having increased approximately twelve times. Some of 
this consumption is accounted for by industrial supplies 
of normal magnitude, but much of the steel industry’s 
operations are on a massive scale only possible in very 
large works. Public electricity supply, therefore, has to 
provide very large supplies to a small number of con- 
sumers. Illustrative of this is the analysis in Table 1 of 
steel industry consumers in the steel-making locality of 
Sheffield and Rotherham. 


TABLE I.—ANALYSIS OF STEEL INDUSTRY CONSUMERS IN 
SHEFFIELD DISTRICT 


| Sum of | 


Maximum | No. of Charge- kWh Sold | 
Demand Consumers able Max. | (Millions) | Industrial 
a | kWh 
VA | 


Up to2,000kVA... | __ | 79,057 
2,001-5,000 kVA... | 46.913 
5,001-10,000 kVA... 6 36,111 


Over 10,000 kVA a5 | 156,499 | 765 7 | 
| | | 


The annual consumption of some of the largest con- 
sumers exceeds 100 million kWh. Individual items of 
plant such as electric furnaces or rolling mills require, 
with their auxiliaries, supplies as large as 15 MVA; and 
with plant of this nature, very wide load variations may 
occur. These factors have greatly influenced the design 
of the electricity supply systems which serve them. 


Public Supply Systems 


Development at 6-6 and 11 kV followed a conven- 
tional pattern. Substations up to a maximum capacity 
of 3 X 1,000 kVA transformers were established on works 
premises, and as a works load grew beyond the cap:city 
of the first substation, a second was established, an: so 
on. Any substation capacity surplus to the needs of the 
works on whose premises it was located was usec to 
meet the needs of any adjacent smaller consumer, so 
effecting economy in distribution. Power stations ° 
sited within the industrial area so that feeder ler 
were short. 

By the mid-1930’s, the use of electricity for 
melting. in arc furnaces and high-frequency indu: 
furnaces was contributing appreciably to the ger 


I. Forging a rotor shaft under a 6,000 ton press. 2. Tapping 

electric arc furnace. 3. General view of the electric arc melt: 

shop, showing tapping, and ingots being cast in the foregroun 
(Courtesy, Thos. Firth & John Brown, Ltd.) 
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feeders, each feeder being 
connected via off-load 
isolators: ring main sub- 
stations were constructed 
with one circuit-breaker 


132/66kV 





breaking the ring, each 
feeder and two 15 MVA, 
- 33/11 kV_ transformers 
> area ARO §©= being connected via off- 
> “STM oad isolators: supplies 
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Fig. 2,—Diagrammatic arrangement of a typical supply system of a large steelworks 


increase in load. Individual arc furnace loads of 4 to 
5 MVA appeared, and it became evident that 6-6 and 
11 kV were no longer suitable supply voltages for the 
larger works. In some places development at these 
voltages continued for too long, and there is one out- 
standing example of a large works covering a site of 
95 acres and having a load of 25 MW supplied from 
thirteen 6-6 or 11 kV substations. 

In many cases, the first use made of higher trans- 
mission voltages was by installing high-voltage feeders 
direct from power stations to steelworks, there transform- 
ing to 11 kV and distributing throughout the works on 
the existing 11 kV cable and substation system. The 
first example of this kind in Sheffield was in 1934 when 
a supply of 25 MVA was provided along three 0-3 sq in 
33 kV solid type cables. This was followed by large- 
scale development at 33 kV, consisting of both direct 
feeds to the large works and radial and ring main feeders 
superimposed on the existing 11 kV network. 

Individual works loads are now stretching towards 
30 and 40 MVA, with individual items of plant, such 
as 60 ton arc furnaces, needing supplies of 15 to 20 MVA. 
With loads of this magnitude, 33 and 66 kV are becoming 
normal distribution voltages. The feeders originate in 
either a local power station or a suitably located Central 
Authority 132 kV substation, and a direct feed from 
primary substation to a single item of plant is no longer 
unusual. Fig. 2 shows a typical method of supply to a 
large steelworks. 


Design for Economy 


For electricity to compete against the traditional solid 
and gaseous fuels for steel melting and heat treatment 
it had to be sold cheaply. All possible measures were, 
therefore, adopted to keep to a minimum the cost of 
providing ample and reliable supplies. High rupturing 
Capacity 33 kV circuit-breakers are expensive, and systems 
were designed to use as few such equipments as possible. 
By connecting 33/11 kV transformers direct to 33 kV 
cables, local circuit-breakers were avoided: one power 
Station circuit-breaker was used to control two 33 kV 





were metered at 11 kV to 

avoid expensive 33 kV 

metering equipment. 

Although with the grow- 

ing complexity of 33 and 
66/11K¥ 66 kV systems not all 
these methods are now 
practicable, the initial 
economy they permitted 
undoubtedly justi- 
fied itself. 

In a compact and 
densely developed area, 
where feeder lengths are 
short, circuit-breakers 
represent a _ substantial 
proportion of the cost 
of each circuit. The 
development of gas-filled 
cables with thinner dielectrics and, therefore, better 
thermal characteristics than the solid cable, enabled a 
higher loading per circuit to be adopted without increase 
in the physical size of the cable, already at the practicable 
maximum. This increase in kVA dispatched per circuit 
and, therefore, per circuit-breaker, produced a lower cost 
per kVA despite the initially rather more costly cable, 
with the added advantage of using fewer cables for which 
routes had to be found in places already congested, 
particularly power station outlets. Gas-filled 33 kV cable 
was therefore extensively used in the steel-making area 
of Sheffield from about 1939 onwards, initially at 100 
lb/sq in pressure, and later at 200 lb/sq in. This early 
use assisted in the development of this type of cable. 

With steadily increasing understanding of the thermal 
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HALF-HOURLY DEMANDS OF 60 TON ARC FURNACE 
Fig. 3.—Typical load curve for a 60 ton 15 MVA arc furnace 


AMP. LOADING AT IIkV 
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Fig. 4.—Current variations during breaking down period of a 60 ton 
arc furnace 
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characteristics of cables and the ground in which they 
are laid, it is becoming possible to load cables to maximum 
capacity by controlling load on a temperature rather than 
on a current basis. To assist in this development, 
apparatus is being installed experimentally to measure 
continuously the temperature of underground cables in 
service. This process of evolution in system design has 
ensured that electricity supplies to the steel industry are 
distributed with the maximum economy consistent with 
present-day knowledge. Typical of present practice is 
a 0-3 sq in gas-filled or oil-filled cable connected directly 
without the interposition of switchgear to an 18-75 MVA 
33/11 kV transformer having a five-hourly overload rating 
(with automatic temperature-actuated forced cooling) 
of 23 MVA. 


Fluctuating Heavy Loads 


Large arc furnace and rolling mill loads fluctuate 
violently. Arc furnaces are particularly bad, and during 
the first part of the melting cycle—the breaking-down 
period—fluctuations may be from no-load to 100 per cent 
full load, or even as high as 200 per cent in some of the 
smaller furnaces. A typical load curve for a 60-ton arc 
furnace with a nominal rating of 15 MVA is shown in 
Fig. 3. The curve covers two steel-making cycles from 
charging to tapping, but since it is a record of half-hourly 
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Contactor board for rolling mill ancillaries. (Courtesy, English 
Electric Co., Ltd.) 































demands it does not show the magnitude of current 
variations. These are shown in Fig. 4, which is a record 
of current during two minutes of the breaking-down 
period. Note that the variations have a frequency which 
is in the neighbourhood of 10 to 15 per minute. 

These wide variations in current values cause variation 
in the supply system voltage which, in turn, causes 
variation in any electric lighting supplied from the same 
system. Fluctuation in lighting causes irritation to people 
working or reading, and many tests have enabled the 
curves in Fig. 5 to be drawn. From this it can be seen 
that a 1 per cent variation in system voltage at a frequency 
of 15 per minute begins to cause irritation. The supply 
system must, therefore, be designed so that this load 
fluctuation does not cause a voltage variation greatly 
exceeding 1 per cent. This condition can be satisfied if 
the load fluctuation in terms of MVA does not exceed 
I per cent of the available short circuit MVA at the point 
of the system from which the load derives its supply. 
Furnaces of this size would normally be supplied from 
the 33 or 66 kV distribution system where the available 
short circuit kVA would be high. Reference to Fig. 2 
will show how this can be done. 

The Battelle Report on steel making has given some 
idea of the possible development of steel making by 
electric arc furnaces. Plans at present in hand or in 
preparation in large steel works in this country envisage 
demands of 75, 100 and 120 MVA, principally arc 
furnaces. To supply such loads it will be necessary to 
establish 132 kV substations, and the system design 
engineer must soon consider the possibility of 132 kV 
as a distribution voltage so far as the steel industry is 
concerned. ‘ 

Tariffs 

Steel making and manipulating is largely a heat process, 
so that continuity of operation makes for economy, and 
is in many processes essential. Two- or three-shift 
working is common, and this provides a good electrical 
load factor. Table 2 gives the average load factor of the 
consumers in Table 1. 

The concentration of industry in a compact area; the 
resultant large population with its associated urban 
development; and, in particular, the very large supplies 
of electricity required by a small number of large plants 
—all characteristic of a steel-making area—make for 
economic distribution and administration. 

Some of these characteristics are also favourable to 
private generation by the very large works, but skilful 
tariff construction by the supply industry has resulted in 
very much the greater part of this load being supplicd 
from the public electricity mains. As a consequence, the 
steel-making areas of the country have enjoyed tariffs as 
low as any and lower than most in the remainder of 
the country. Even after nationalisation, with the levelling 
out of charges which that produced, the South Wales 
and Yorkshire Electricity Boards, containing the principal 
steel-making areas, sell the cheapest electricity. 

Apart from competition with private generation, the 
principal part to be played by tariffs in developing the 
steel industry’s electrical load is in enabling electricity 
to compete with other fuels in providing heat; in 
particular, heat for melting and making steel in an electric 
arc furnace. It is 
undoubtedly true 
that the making of 
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66 kV substation for supply to adjacent steel works. (Courtesy, Yorkshire Electricity Board) 


in the world, probably because the Sheffield locality 
specialises in the production of high-grade steels, and 
both the arc furnace and the high-frequency furnace 
are particularly suitable for this task. To encourage 
development of this valuable load, the Sheffield electricity 
undertaking and the neighbouring Rotherham under- 
taking introduced about 1934 a special furnace tariff. 
This was a “time of day” tariff. All power used 
between 6 a.m. and 6 p.m. on Mondays to Fridays 
inclusive was charged at o-5d per kWh and all that used 
outside these “‘ peak” periods at 0-3d. When the price 
of coal began to increase steeply, these prices were made 
subject to adjustment with variations in the price of coal. 
This tariff did much to develop electric steel making, and 
it, and its framers, deserve honourable mention in any 
reference to public supply and the steel industry. Tariff 
standardisation after the nationalisation of the electricity 
supply industry swept it out of existence in 1954. Its 
passing was mourned by all who had worked with it, even 
though the great increase in the price of coal had, by that 
time, made it but a pale shadow of its former self. At 
the time that steel works were buying electricity at this 
low rate, domestic consumers of the same undertakings 
were buying at $d per kWh plus 4th of the rateable 
value, surely good evidence of the soundness of using 
promotional tariffs to develop load to the advantage of 
all consumers. 

When load grew to a point where large supplies in 
bulk were provided to single works, a conventional 
maximum demand tariff proved the more practicable. 
The fluctuating nature of arc furnace loads can lead to 
occasional high peak demands and a measure of load 
control can keep down demand charges. From the load 
curve in Fig. 3 it can be seen that the furnace demand 
is highest at the beginning of the melting cycle. At this 
time the furnace can be shut down for a short time 
without harm. It is, indeed, often shut down for further 
charging material to be inserted. Where, as is usual, the 
chargeable demand is measured over a half-hour period, 
the occasional recording of an unusually high demand can 
be avoided by the simple expedient of shutting down for 
a few minutes towards the end of the half-hour period 
any furnace which is “‘ breaking down.” If no furnace is 
“breaking down,” there is no danger of an unusually 


high demand. This method of demand control has been 
widely practised, and very effective automatic control 
equipment has been developed for the purpose. 

Although control of demand effects economies, it does 
reduce production of steel and, therefore, consumption 
of electricity. Efforts to reduce these disadvantages to 
the minimum have resulted in various forms of “ demand 
concessions.” An early example enabled the consumer 
to increase his demand during off-peak periods by an 
agreed proportion of his peak period furnace demand, 
and to pay no extra charge for this facility. The off- 
peak period was all hours in the eight summer months, 
and nights and week-ends in the winter months. Modifi- 
cations of such an arrangement now operating provide 
for reduced charges for off-peak kVA in excess of peak 
period kVA, the price varying according to the extent of 
the off-peak period. 


Future Development 


The annual production of steel in this country now 
exceeds 19 million tons and is growing. The greater 
part of this steel is produced by non-electrical methods. 
About one-eighteenth is produced in electric furnaces, 
and is the better grade steel, varying from very high 
quality steel which probably can only be made by elec- 
trical methods to steel which is little if any better than 
that made by non-electrical methods. The most important 
factor governing growth of the proportion produced in 
electric furnaces is the cost of production. This is 
influenced by the price of electricity and by furnace 
design, larger furnaces tending towards lower costs. The 
Battelle Report, by producing detailed figures of fuel 
prices, operating costs and capital charges in the American 
steel industry, has shown that the cost of producing lower 
grade steels in an electric arc furnace is now very close 
indeed to non-electrical methods. Time, for obvious 
reasons, is on the side of electricity, so that the possibility 
of stupendous developments can now be seen. Te produce 
one ton of steel in an electric arc furnace, 600 to 750 kWh 
is used. If only one-half of the steel at present produced 
by non-electrical methods were produced in electric arc 
furnaces, the national consumption of electricity would 
be increased by at least 5,000 million kWh per annum, 
i.e. 8 per cent of the national consumption total. 
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Electricity Supply Decade 


Satisfying the Demand for Power 


By D. J. BOLTON, M.Sc., M.LE.E. 


Win a new Electricity Bill going through its com- 
mittee stage in February, 1957, it is natural for one’s 
thoughts to go back to February, 1947, when the Bill to 
nationalise the electricity supply industry also embarked 
upon its committee stage. One remembers especially 
one particular day early in that month because it was at 
once the start of a new era in electricity supply and the 
start of the grimmest episode in the life history of the 
old era. 

As one made one’s way to the House of Commons on 
3rd February, 1947, to hear the second reading debate 
on the new Bill, a few snowflakes were drifting on to 
Westminster. One thought that the snow probably 
heralded the end of the cold spell and that before the 
House had risen the thaw would doubtless have set in. 

So much for one’s forecast. The debate proceeded 
according to plan but the weather confounded all plans. 
The snowflakes were the start of a blizzard which finally 
exhausted the power stations’ dwindling coal stocks and 
within a very few days several million workers had to 
be stood off for lack of electricity. Exactly a week later, 
on roth February, an order came into force cutting 
domestic supplies from 9 a.m. to noon and from 2 to 
4 p.m. With the country’s activities facing something 
like complete dislocation even the new Bill had to take 
second place, and in fact the committee proceedings were 
actually postponed for a week owing, it was stated, to the 
Minister’s preoccupation with more immediate affairs. 


Closing the Gap 


Since it was a generation crisis that ushered in the 
nationalisation Bill it is to generation that one first looks 
in reviewing the ten-year period which followed. How 
far have we travelled since the dark days of 1947 and 
how near are we to getting back to the unrestricted pre- 
war conditions ? The particular crisis of that year was, 
of course, a fuel shortage, but the plant shortage was 
hardly less serious and has, in fact, proved to be the more 
intractable problem of the two. Fig. 1 shows a nine-year 
history of the gap between generating capacity and 
maximum demand. The curves refer to the half-hour of 
the year at which the maximum potential demand was 
estimated to occur, and whilst the upper curve shows 
the estimated unrestricted demand the lower curve 
shows the demand actually supplied at that time (not 
necessarily the maximum supplied during the year). In 
order to make the last year consistent with the earlier 
ones the curves refer to England and Wales only and 
would both be about 8 per cent higher if South Scotland 
were included. 

The upper curve is more jerky than the lower one 
because it is affected by the weather. Thus the tendency 
towards a widening gap which appears to be shown by the 
last pair of figures is due to the exceptionally cold winter 
of 1955-56. Allowing for this, the curves may be inter- 
preted by saying that the gap worsened during the first 
year or two after nationalisation but since 1950-51 the 
position has slowly but fairly steadily improved. 

In terms of the damage done by load-shedding the 
improvement is greater than it looks from the figure. 


Actually, the “ gap ” is made up of several different layers 
having different degrees of compulsion and correspondirig 
amounts of disability. The topmost layer is the load 
held off in response to appeals to “ keep off the peak.” 
A second layer is that resulting from load-spreading by 
industry. A third is the load reduction effected by voltage 
and frequency reductions, whilst a fourth is the load shed 
by the final resort to an interruption in the supply. For 
example, the curves show what appears to be only a very 
moderate improvement in the period 1951-52 to 1953-54 
but it was sufficient to bring down the number of occasions 
when supply had to be interrupted from 79 in the first 
of these years to nine in the second and one in the third. 

In the generation field, therefore, the organisation set 
up in 1947 can claim to have brought about a substantial 
recovery from the dangerous position which it inherited. 
Unfortunately, there is no finality in this particular 
struggle, nor even a breathing space. Plant construction 
is “forever climbing up the climbing wave” of the 
national demand, and every year must add more than 
the previous year’s addition if the position is not to 
deteriorate. 


Distribution Progress 


On the distribution side there is no single index of 
accomplishment comparable to the increase in the demand 
met by the generating stations. Perhaps the nearest 
equivalent is the increase in the number of consumers 
connected to the mains. But as nearly 90 per cent of 
consumers are domestic there is something of a “ ceiling ” 
to their possible number set by the number of separate 
households. One would therefore expect to see a con- 
siderable tailing-off in the number of new consumers, but 
actually the figure has kept very steady throughout the 
period. The annual percentage increase in total con- 
sumers in the first three years from 1947-48 was 3-9, 3-6 
and 3-5, whilst the figures for the last three years of the 
decade were 3-6, 3-8 and 3-3—a barely perceptible falling- 
off in the rate. 

To the ordinary user the progress of the distribution 
authority will be chiefly judged by its success or otherwise 
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in keeping down the price of electricity. In fact probably 
the biggest single index to the economic pertormance 
of the whole industry is given by the mean selling price of 
its product—the kilowatt-hour. Such a price must, how- 
ever, be looked at against the background of the price 
which has to be paid for the industry’s raw materials in 
the shape of fuel, plant and staff. The background is a 
complicated one, and there is space here only to consider 
one element in it—the fuel cost, which accounts for over 
4o per cent of the industry’s total budget. 

In Fig. 2 the upper curve shows the mean price per 
ton of the fuel burnt in the Authority’s stations whilst 
the lower curve shows the mean price per kWh sold to 
consumers. The two curves are plotted to the same scale, 
namely, per cent of the value in 1947-48, and it will be 
seen that electricity has risen less than half as much as 
the fuel from which it is derived. 

It is no small achievement to have taken some 550 
undertakings and welded them into 14 new bodies without 
serious dislocation and with no check to the growth curves. 
It has meant compressing more than 500 tariff schedules 
into 14, and reviewing and often rearranging the duties 
and responsibilities of more than 150,000 persons. The 
success cannot be measured by any simple figure, but it 
is worth noting that the total number of employees per kW 
of generating capacity and per million kWh sold both 
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Fig. 2.—Price increases — fuel and electricity 


fell by approximately 30 per cent between 1948-49 (the 
first year of full public ownership) and 1955-56. 

Looking back, it has been a decade of very real achieve- 
ment, and a successful working-out of the pattern set by 
the legislators of February, 1947. The legislators of 
February, 1957, are busy arranging a new pattern, and it 
will be for the industry once again to make it work. 







ELECTRICITY BILL IN COMMITTEE 


Te Electricity Bill was further considered in com- 
mittee at the House of Commons last week. As already 
reported, Mr. Nabarro’s amendment to prevent the Central 
Electricity Generating Board from manufacturing electrical 
plant was negatived after he had been refused leave to 
withdraw it. This followed a statement by the Paymaster- 
General (Mr. Maudling) that, recognising the importance 
of the points made by Mr. Nabarro, the Government 
proposed to put down an amendment at the report stage 
stating that the powers should not be exercised unless 
the Board was satisfied that the available facilities for 
obtaining the plant it required at reasonable prices were 
or might be inadequate. The Board would have to 
satisfy itself about this even before it put forward a 
proposal to manufacture plant. He suggested that this 
was a reasonable compromise. The alternative was to 
say that even if the Board could not get the plant required 
it still must not manufacture that plant. 

Mr. Palmer asked if the Board would have to consider 
the availability of plant from at home and abroad. 

Mr. Maudling said that if the Government followed 
the precedent of the Gas Bill the words would be 
“ satisfied that the available facilities . . .” and this would 
include both supplies from at home and abroad. 

Asked by Viscount Lambton whether the proposed 
new amendment meant that the Minister of Power’s 
approval would not now be needed, Mr. Maudling said 
that any proposal to set up manufacturing capacity would 
be part of the Board’s capital programme and would come 
urider the Minister’s supervision. 

Mr. Hobson then moved an amendment which would 
extend the Generating Board’s power to manufacture to 
include making fittings as well as plant, so that the Board’s 
powers would be the same as those now possessed by 
the C.E.A. He said that it was inconsistent to deny the 
Board this right when the Post Office, the Admiralty, the 
War Office and the Ministry of Supply had that right. 
It was absolutely essential for the smooth working of 





power stations, and he cited examples from his own 
experience when running repairs involved the making of 
fittings. When it was necessary to test a boiler at the 
annual overhaul it was necessary for certain parts like 
valves to be made according to the layout of the pipes 
in the power station. Was the Board to be refused the 
right to make them? The London Transport Executive 
still made fittings. 

Mr. Nabarro interrupted to say that Conservatives did 
not object to the making of maintenance equipment. 
What they did not want was the Board to manufacture 
fittings for resale, which was what the amendment 
would allow. 


Maintenance of Electrical Plant 


Mr. Hobson remarked that the clause said nothing 
about “ resale.” After nationalisation many of the Area 
Boards continued doing what the local authorities had 
done—they made electric lamp standards and section 
boxes, which were fittings under the definition in the Bill, 
and no one had complained. Was this to stop? If this 
amendment was not carried the Boards would be denied 
this right. After some discussion on the definition of elec- 
trical plant and fittings Mr. Maudling said that the 
Generating Board would have power to repair and main- 
tain electrical plant. The point was now raised “ How 
could they do that without having the power to make 
certain small items that were used in the course of main- 
tenance ?” and he would like time to reflect upon it. It 
would be foolish to give the Board power to maintain its 
plant and then deny it the legal right to tie two pieces 
of string together because that might be a process of manu- 
facture. The difficulty was that the definition of fittings 
in the 1947 Act, which would apply here, covered every 
single “ gadget ” which worked by electricity. Thus, the 
amendment would give the Board power to make an 
immense range of appliances for the use of consumers. 
That was in conflict with the main principle of the Bill 
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and with the Government’s approach to the nationalised 
industries. Therefore, while giving an undertaking that 
he would look at the point concerning maintenance, he 
must ask the Committee to reject the amendment. It 
would not be in order at this stage to say what the Area 
Boards should or should not do. 

Mr. Palmer said the Paymaster-General had justified, 
in general, the power of the Board to make plant, subject 
to safeguards, and his argument was equally sound as 
applied to fittings if an all-round, comprehensive safeguard 
was being provided. The Board would be supplying 
electricity in large quantities to large industrial users and 
the situation might easily arise when, in order to give that 
supply, the Board might have to make transformers, con- 
densers for power factor correction in electric lines and, 
conceivably, electric meters. If it was said that the Board 
could be overcharged for plant, it could conceivably be 
overcharged for meters and might find it necessary to 
make them to avoid being held to ransom by the suppliers 
of meters. But, since meters were fittings, the Committee 
was taking away by a stroke of the pen this power. 

Mr. Ray Mawby said he would define “ plant ” as any 
plant or fittings used up to the consumer’s side of the 
terminals, including even the consumer’s meter, and 
“fittings” as anything on the consumer’s side of the 
meter. He admitted that this was a wide classification 
because in many cases a condenser to correct power factor, 
for instance, would be used by the Board on its own 
side of the terminals while a large industrial concern 
might use one on the consumer’s side of the terminals. 
If the interpretation clauses were amended so that electric 
lines were taken from the classification of fittings and 
classed as plant, his definition would be embodied in the 
Bill and everyone would know what they were talking 
about when they referred to either plant or fittings. It 
was essential that the confusion which had bedevilled the 
discussions so far should be removed. 

Sir F. Soskice said that a heavy onus was being placed 
on the Board to supply the whole nation with electricity 
and also to keep its accounts “out of the red”; it was 
hedged about with restrictions which did not hamper 
private enterprise; and it followed logically that the Board 
should be given the widest possible range of facilities to 
carry out this onerous task. Prima facie there was a good 
case for allowing the Board to make fittings, especially as 
they would be required often for purposes of pure 
maintenance. 

The amendment was negatived by 19 votes to 12. 


Nuclear Energy 

Mr. Palmer moved an amendment to enable the 
Generating Board “to manufacture and sell plutonium 
or other by-products from nuclear processes for the 


generation of electricity.” He said that one of the 
justifications for the Bill, according to Government 
spokesmen, was that it would expedite the nuclear power 
programme. The last Minister of Fuel and Power had 
made a great point of this. Yet, in spite of all that had 
been said, there was not one mention in the Bill of the 
new nuclear energy responsibilities which the industry 
had accepted. It was to remove any doubt about the 
industry’s right to use all the processes connected with 
nuclear power that the Opposition had put down this 
amendment. 

In their White Paper the Government had estimated 
that the cost of electricity produced by the new method 
would be o-6d per unit, or about the same as the cost 
of electricity from conventional power stations. But this 
figure of o-6d turned on the credit to be allowed for the 
fissile by-product, plutonium. He was not an expert in 
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the economics of plutonium but he felt that the present 
method of fixing the price was an extraordinarily arbitrary 
matter. It was abundantly clear that if the Board was 
to do its job of developing nuclear power and to pay its 
way it must have. full rights to manufacture and sell 
plutonium and other by-products. Some time in the 
future greater quantities of plutonium might become avaii- 
able and it might be unfair if the Board was forced in 
all circumstances to dispose of these by-products to 
the Atomic Energy Authority. 


Disposal of By-Products 


Mr. Maudling said he agreed with much that Mr. 
Palmer said about the disposal of spent nuclear fuel and 
that the price obtained for it would be an important 
element in the economics of nuclear power. In the 1955 
White Paper an assumption was made about the price of 
plutonium, for which there was unlikely to be a world 
market or a world price for some time. 

Mr. Warbey said that the United States had fixed a 
selling price of £9 a gramme for uranium 235 for use as 
enriched nuclear fuel and this could be taken as roughly 
the equivalent of plutonium. That price could be taken 
as a reasonable basis. 

Mr. Maudling said he did not think this had any bearing 
on the amendment about giving power to the Board to 
dispose of by-products. He was advised that the power 
was already given in sub-section 7 (c) of Clause 2 and, 
in time, spent nuclear fuel would become one of the most 
important by-products. Mr. Palmer might then ask what 
was wrong in making this clear? But the amendment 
talked of “‘ manufacturing and selling plutonium.” It was 
important that the powers to make this dangerous sub- 
stance should be closely circumscribed and there was 
every argument in favour of confining the power to manu- 
facture plutonium to the A.E.A. The Lord President of 
the Council had powers—given by Parliament as long 
ago as 1946—to prohibit the manufacture of plutonium 
by anyone other than the A.E.A. 

Mr. Warbey said it emerged that the Government, in 
their calculations, had been working on the low figure 
of £5 per gramme of plutonium, whereas if the American 
selling price for uranium 235 was used as a basis there 
would be a significant reduction in running costs and this 
would materially alter the economics of nuclear power 
stations. 

Mr. Maudling, referring to arguments about the 
economics of nuclear power stations, said it would not 
be proper for him to anticipate the statement shortly to 
be made on the nuclear power programme. He appreci- 
ated the importance of the Board’s getting a proper price 
for the spent fuel elements and this would be done by 
the Board and the A.E.A. through bargaining. 

The amendment was, by leave, withdrawn. 

On the motion that Clause 2 should stand part of the 
Bill, Mr. Palmer suggested that the title of the Board 
should be the National Power Board. He asked the 
Government to say whether the personnel of the C.E.A. 
would be transferred to the Generating Board. The 
former Minister of Fuel and Power had indicated that 
the Government would consider appointing someone from 
the A.E.A. to the Board and it was now widely rumoured 
that an eminent nuclear scientist might come in to take 
over the chairmanship. He hoped the Minister would 
not go too far in this kind of thing. Now that this 
industry was well established in the national framewor* 
it would be a great discouragement to men now working 
in the industry if people were brought in from outside 
into appointments which they had expected to fill. 

Those who had read the newspapers would have noticed 
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that the technical staffs in the industry were not particu- 
larly happy about salaries, and there was also the question 
of prospects. During the second reading debate speeches 
were made in favour of the men in public industries being 
adequately rewarded, and having incentives equal to those 
offered in private industry. In the long run something 
would have to be done about the absurd farce of keeping 
the salaries of Board chairmen and deputy chairmen fixed 
by political considerations. If the top salaries were kept 
too low Parliament made it impossible to provide the 
proper prospects of promotion. 

Viscount Hinchingbrooke suggested that in its title the 
Board should drop the word “ Central,” and some definite 
title should be given to Boards which were referred to 
sometimes as Area Boards and sometimes as Electricity 
Boards. 

Mr. Renton, Parliamentary Secretary, Ministry of 
Power, said careful consideration had been given to the 
title of the Board and the Government thought that the 
“ Central Electricity Generating Board ” was better than 
National Power Board but if anyone had an inspired 
suggestion the Government would consider it. The Board 
would be an autonomous body having to pay its own way. 
Later the Committee would consider its detailed functions. 
It was the present intention that at least half of the total 
of ten members would be whole-time members, and that 
most of the whole-time members would be engineers of 
one kind or another. 

The Herbert Committee’s report on the need for 
revising the salaries of the members of the Boards was 
being closely studied by the Government and the points 
made in this Committee would be carefully borne in mind. 

The Board would find that Parliament would give it 
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all that it needed to carry on successfully, as they hoped 
it would, at the advent of the nuclear age. 

Mr. Jack Jones suggested that the Board should be 
called the Electricity Production Board. 

The motion approving Clause 2 was agreed to. 


Consulting Engineers’ Dinner 


Last Monday the Association of Consulting Engineers 
held its annual dinner at the Dorchester Hotel, London. 
Viscount Waverley, proposing the toast of the Association, 
said that the term “engineer” was sadly lacking in 
precision and this created a situation which, in the public 
interest, needed urgent attention. He thought that the 
problem should be tackled on novel lines, and in the very 
near future. He thought it would be helpful if the 
Engineers’ Guild had a little more encouragement. 

The response was made by the chairman, Mr. V. A. M. 
Robertson, who said it was thought that the use of the 
word “ chartered ” would overcome the difficulty, but it 
made little difference. However, the three Institutions 
might well get together in an effort to define the term 
“ engineer.” Mr. Robertson deplored the five-day week 
and shorter working hours so widely sought in this 
country at the present time. He pointed out that 
Germany and Japan were forging ahead in the export 
field and one of the reasons for this was that the workers 
in both countries did not work with one eye on the clock. 

A toast to the guests was then proposed in a witty 
fashion by Mr. Julian S. Tritton and Mr. Derek Walker- 
Smith, Q.C., M.P., briefly replied. 





Motors 


THE accompanying illustration is of a range of three- 
phase axially-ventilated squirrel-cage motors with outputs 
from 4 to 50 h.p. which has been introduced by the 
English Electric Co., Ltd. Their fixing dimensions 
comply with the new British Standard draft specification 
CW(ELE)6246 and, except for the two smaller frames 
for motors with outputs up to 2 h.p., these dimensions 
are also similar to the American National Electrical Manu- 





English Electric motors with Class E insulation 


facturers’ Association Standard MGI—1955. This should 
be of advantage in obtaining an entry into the Canadian 
market. 

A further important feature,’ which should also be 
beneficial in meeting foreign competition, is that Class E 
insulation is used, with the result that a temperature rise 
of 65 deg C, with an ambient temperature of 40 deg C, 
can be employed. Although this will give a maximum 
winding temperature of 105 deg C that of the frame will 
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With Class E Insulation 


not normally exceed 90 deg C. This increase of 40 deg C 
over the present figure will enable a greater horsepower 
to be obtained from a given sized frame and consequently 
a smaller, lighter and cheaper machine to be produced. 

The new range of motors, which is known as Class C, 
is at present only available in the foot-mounting type, 
although flange and skirt mounting will soon be produced. 
They have a smooth external contour with frames and 
end-shields of cast iron. The 
stator windings are of poly- 
vinylformal-covered wire and 
are impregnated in an auto- 
matic continuous plant, which 
immerses them end-wise so 
that the varnish penetrates 
along their entire length and 
air pockets are eliminated. 
The pear-shaped slots are lined 
with waterproofed linen. and 
the core is wound before it is inserted in the frame, thus 
facilitating assembly. 

The shaft is of 0-4 per cent carbon steel with an ultimate 
tensile strength of 38 to 42 tons per sq in, and the rotor 
consists of insulated laminations with die-cast aluminium 
conductors. They are balanced in an electronic machine 
to fine limits. The cast iron end-shields have four-bolt 
fixing and can be turned to any one of four positions at 
angles of 90 deg. The terminal box can also be turned 
to any one of four positions at right-angles to facilitate 
cable entry and can be fixed on either side of the motor. 

Ventilation is effected by an axial fan which draws in 
air at the driving end and expels it at the tail end. 
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INDUSTRY AND THE HOUSE 


Electricity Bill in Committee 


The Electricity Bill has entered the Committee Stage 
in the Commons, but progress until now has been slower 
than was perhaps anticipated. At the moment of writing 
we have only just emerged from Clause 2 and in front 
of us is all the heavy debate about the powers and 
responsibilities of the Electricity Council, which is the 
pivot of the Bill. 

It is traditional in Standing Committees, being a sample 
of the whole House with parties represented according to 
their numerical strength, for the Opposition to do most 
of the talking. Government members keep quiet so as 
to help their Minister obtain his legislation with the 
utmost expedition. However, on this occasion on Clause 2 
(dealing with the Generating Board), Conservative back 
benchers, led by the indefatigable Mr. Nabarro, talked at 
tremendous length in their opposition to the Generating 
Board having the right to manufacture plant. The spate 
of words was so great indeed, that the Opposition warned 
if time was taken up in this way by Government supporters 
then they would feel under no obligation to restrain their 
own loquaciousness. 


Unfair Competition 


Mr. Nabarro and his friends argued that the power of 
the Generating Board to manufacture threatened private 
electrical equipment manufacturers with unfair com- 
petition and might give “a back door” opportunity for 
a future Labour Government to nationalise electrical 
manufacturing. If the power was required to prevent 
the supply side being held “to ransom” then said the 
Conservative critics monopolies’ legislation to-day pro- 
vided sufficient safeguard. Mr. Maudling, the Paymaster- 
General, who has newly entered our controversies as 
the representative in the Commons of Lord Mills, and 
Opposition front benchers, contended that the right to 
manufacture was part of the normal commercial freedom 
which a large public corporation should possess. In any 
case this power had been held for nearly ten years by 
the Central Electricity Authority and prior to that by the 
power companies without serious consequences or 
upset to anybody. Sir Frank Soskice, Labour’s former 
Attorney General, also pointed out that monopolies 
checks might deal with restrictive practices and unfair 
discrimination, but did not affect a price that was too 
high. Every argument from one side was closely met 
by answering argument from the other side. For 
instance, supporters of Mr. Nabarro contended that to 
talk of “ commercial accountability ” in relation to a body 
with a Treasury guarantee was unrealistic; the answer was 
quickly made that the Generating Board was under a 
nation-wide obligation which no private concern, able to 
pick and choose its markets, would accept for one 
moment. To the argument that the Bill if unamended 
might mean nationalisation by stealth the Opposition 
replied that if and when a Labour Government thought 
it in the public interest right to nationalise any industry, 
it would be done by a Bill brought in for the purpose. 

To the parliamentarian it was obvious that the longish 
debate had been allowed so that the Minister might claim 
that any concession he made was under pressure from 
the Committee; a demonstration a little weakened in its 
impressiveness by the Opposition not allowing Mr. 
Nabarro to withdraw his amendment, which was rejected, 
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no one voting for it. In the meantime the Minister hid 
promised a compromise solution to be introduced at tre 
Report Stage, whereby the Board will only be able io 
make its own plant under certain conditions. Mr. 
Maudling’s excuse is that these conditions have becn 
imposed on the gas industry. But as someone pointed 
out, electricity does not happen to be gas. 

The writer would not claim that he is without his own 
feelings in the matter, but it does seem there was a lot 
of fuss and bother about very little. Electricity supply 
and electrical manufacturing get along very well with 
each other in the general interests of the country and to 
raise points of doctrine seems unnecessary when compro- 
mise and receptivity of mind are needed by all. 

During the first day’s sitting the Committee agreed to 
advance the date when the changes will take place from 
st April next year to 1st January. The Opposition con- 
tented themselves with making the point that the actual 
date of vesting was immaterial, the important thing was 
that everybody should be ready and prepared for the 
change, particularly the Minister. 

On the same day Mr. Fort in a short speech moved 
what turned out to be a more important amendment than 
seemed at first sight. This was to allow the Generating 
Board to make bulk supply agreements with large 
industrial consumers, subject to the consent of the 
Minister. Mr. Fort defined the large industrial consumer 
as one whose requirements would be “five megawatts 
or over.” The writer felt obliged to point out on behalf 
of Opposition members that while the amendment might 
be technically sound enough, commercially it was nothing 
like so sound. It might easily be very unfair to the Arca 
Boards. For under Clause 10 of the Bill—yet to be 
discussed—each of the Area Boards is “to secure that 
the revenues of the Board are not less than sufficient to 
meet the outgoings of the Board properly chargeable 
to revenue account, taking one year with another.” In 
short: Boards must pay their way. Obviously, if an Area 
Board has a good fat consumer it is going to be a poor 
look out for it if that consumer can be taken away and 
given to the Generating Board at the behest of the 
Minister. A policy of this kind could be discouraging 
to Boards anxious to build their load by balancing industry 
against residential and rural development. Mr. Maudling 
seemed impressed by the strength of the point raised and 
promised to give it careful consideration. 


Generating Board Appointments 

In the general debate on the clause establishing the 
Generating Board the Opposition asked questions about 
appointments. Was it the intention to appoint outsiders 
—a nuclear scientist, for instance ?—or could established 
staff look forward still to finding jobs open to them ? 
Did the Government propose to do anything about th: 
general level of Board salaries? The present situation 
had a depressive effect on all salaries in the industry an:' 
made it difficult to attract good men and keep them 
These comments were apposite in view of reports in th 
newspapers that very morning of a revolt of the technica 
staff over a salary claim for improved differentials 
Once again the Minister gave assurances that the Govern- 
ment was really considering all these matters. Th 
trouble is that everything takes so long. 





ww 


Po 5 


i= 4 


cto o> 
—— rt 


3 


<4 O WJ On 


somo 





st.F., M.?. 


uister hid 
ed at tne 
e able io 
ms. Mr. 
ave becn 
€ pointed 


t his own 
was a lot 
ty supply 
well with 
ry and to 
| Compro- 


agreed to 
lace from 
ition con- 
he actual 
hing was 
| for the 


h moved 
1ent than 
enerating 
th large 
- of the 
onsumer 
legawatts 
yn behalf 
nt might 
3 nothing 
the Area 
et to be 
cure that 
ficient to 
argeable 


” 


er. In 


e a poor 
way and 
t of the 
ouraging 
industry 
Aaudling 
ised and 


hing the 
1s about 
yutsiders 
ablished 
» them ? 
yout the 
situation 
stry an: 
p them 
s in th 

echnica 

rentials 
Govern- 
BR. Fa 





RUARY 1057 











ELECTRICAL REVIEW 22 FEBRUARY 1957 


An Opposition amendment to give to the Generating 
Board the right to manufacture and sell plutonium as a 
nuclear by-product from its future atomic power stations 
The main argument was 
again commercial: to the effect that the economic justifica- 
tion for nuclear power depended on a financial credit 
from the sale back to the Atomic Energy Authority of 
What guarantee would 
the Generating Board have that the credit was not a 
In the future there might be a 


provoked keen discussion. 


plutonium for military purposes. 


manipulated figure ? 








IN the debate on economic affairs, 
Mr. Nigel Birch, Economic Secretary 
to the Treasury, said that in the first 
ten months of 1956 the production 
index for the engineering, shipbuilding 
and electrical group fell in total from 
I5I to 148, but this concealed an 
increase in output for home industry 
and for export, while there was a fall 
in the output of consumer goods. The 
export demand was still very good and 
it would be a great mistake to start 
stimulating the home demand before 
industry had satisfied the export 
demand. There was no question of 
stagnation in production. 

In the first nine months of 1956 
investment was 3 per cent higher than 
in the previous year. Returns from 
private industry indicated that there 
was not likely to be either a large 
increase or decrease in private capital 
formation next year. There would be 
some decrease in investment in hous- 
ing, but that would be compensated 
by increased capital expenditure on 
basic services and _ industries, for 
example in the building of power 
stations, including the starting of some 
atomic power stations, and in the great 
re-equipment scheme for the railways 
which was just getting under way. 
Many of the capital goods industries 
were working near to the limit of their 
capacity so there was also a physical 
as well as a financial limit to the 
amount of investment that could be 
undertaken. 


Nuclear Research 


Mr. Harmar Nicholls, Parliamen- 
tary Secretary, Ministry of Works, 
informed Mr. David Price that sub- 
stantial progress had been made in the 
construction of both buildings and 
apparatus for the laboratory of the 
European Organisation for Nuclear 
Research and in recruitment of staff. 
The first accelerator should be in 
Operation in the second half of this 
year, he said. Most of the components 
for the large accelerator had been 
ordered, and adequate progress was 
being made on its housing and 
experimental buildings. The staff now 
numbered 480. 

Mr. Price asked whether there was 
tc be an agreed division of research 
between the organisation and _ the 
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nuclear research authorities of the 
member countries. 

Mr. Nicholls said that the research 
activities of E.O.N.R. were intended 
to be complementary to those of the 
member countries since the facilities 
provided would be beyond the means 
of most of them individually. The 
council of the organisation, in deciding 
its research programme, took into 
account the research in the member 
countries. 


Scottish Hydro-Electric Schemes 


In reply to Mr. Nabarro, the 
Secretary of State for Scotland (Mr. 
Maclay) gave a table setting out for 


each year since 1945 the amounts spent 





Amount spent Value of works 
Year on new authorised by 
hydro-electric Statutory Instru- 
works during ments coming 
the year into force in 
the year 
£ million £ million 
1945 0-02 31°38 
1946 1:49 -- 
1947 470 20°22 
1948 5°60 ISI 
1949 10°61 52:27 
1950 10°48 — 
1951 6°89 0:08 
1952 8:78 7 
1953 11°45 31°20 
1954 14°80 475 
1955 16°33 3°78 
1956 14°20 0:27 
£105°35 £146°19 











on hydro-electric works by the North 
of Scotland Hydro-Electric Board and 
the value of the works authorised by 
Statutory Instruments which came 
into force during the year. He said 
that no change of policy was implied 
in the disparity between the figures 
in the two columns for 1956 or any 
other year. Major hydro-electric 
schemes took several years to complete 
and expenditure on works authorised 
in any one year was usually spread 
over several subsequent years. 


Dissolution of E.L.M.A. 


Mr. George Jeger asked the Presi- 
dent of the Board of Trade whether 
he was aware of the decision of the 
Electric Lamp Manufacturers’ Associa- 
tion to dissolve itself, and whether he 
intended to take action to induce 
similar associations to take the same 
step. 

Mr. Derek Walker-Smith, Minister 





329 





world market and a world price for plutonium. Was the 
electricity supply industry to be for ever at the financial 
mercy of an outside body? It was conceded that in 
the end for military defence reasons all rested with the 
Government, but nevertheless the independence of the 
Board was laid down by the legislation and this had to be a 
real and not simply a paper provision. 
made it finally clear that they had no desire to press 
the matter to a vote, but had been anxious to provoke 
ministerial answers. 


The Opposition 





of State, said he had seen reports that 
the E.L.M.A. was to be dissolved. One 
of the objects of the registration 
procedures of the Restrictive Trade 
Practices Act was to induce industry 
to review their restrictive trading 
arrangements. 


Atomic Power in Wales 


In the debate on Welsh affairs Mr. 
S. O. Davies said that in nuclear 
developments Welsh people felt that 
Wales had been neglected, whereas 
Scotland had already been allotted an 
undue proportion of such develop- 
ments. 

Replying to the debate, Mr. Henry 
Brooke, Minister of Housing and 
Local Government, said the Atomic 
Energy Authority had certainly not 
overlooked the claims of Wales and 
would continue to bear them in mind. 
The principal factor that took them to 
Winfrith Heath, Dorset, rather than 
to Wales, for the new research station 
was the need for it to be reasonably 
close to Harwell. 

On the. question of nuclear power 
stations the Paymaster-General had 
given an assurance that the Authority 
would give every consideration to 
possible sites in Wales. 


Trade with Portugal 


When Dr. Reginald Bennett raised 
the question of Anglo-Portuguese 
trade, he was mainly concerned with 
the fall in British imports from 
that country. He said that Portugal 
had been a good market for Britain. 
Since the war we had provided three 
great hydro-electric stations, and now 
there were such matters as railway 
electrification and a tube railway for 
Lisbon which were of interest to 
British firms—as also to our com- 
petitors in France, Germany, Sweden 
and other countries. Clearly it would 
be difficult for Portugal to accept 
tenders from Britain readily if we were 
not permitting exports to enter this 
country to a reasonable extent. He 
asked the Government to review the 
conditions for imports from Portugal 
to see if some help could be given. 

Mr. F. J. Erroll, Parliamentary 
Secretary, Board of Trade. said that 
British exports to the Portuguese 
monetary area had increased from 
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£27°8 million in 1954 to £32-7 million 
in 1956, and imports from the area 
had risen from £16-4 million to £20 
million. It was wrong to say that 
permission was needed to import more 
from Portugal. Nearly all trade 
between the United Kingdom and 
Portugal was liberalised in both direc- 
tions. There were practically no 
quantitative or other restrictions on the 
free movement of goods and materials. 

German competition was growing 
and her share in Portuguese imports 
had risen rapidly in the last few years. 
In the steel project her competition 
was powerful. Her advantages at 
present were in one or two fields, 
including ferrous and non-ferrous ores, 
alloys and finished steel products. 
Here the U.K. shortage was well 
known and prevented exports on a 
greater scale. In electrical machinery 
we had to admit that there was a 
willingness on the part of Germany to 
accept a large proportion of Portuguese 
labour, particularly on contracts which 
included site work as well as the 
supply of machinery. There was also 
a willingness on the part of Continental 
competitors to encourage the local 
manufacture of components and the 
simpler types of electrical equipment 
which might be required as part of a 
large composite contract. 

In the field of electrical manufacture 
the British electrical manufacturers 
had very full order books and it was 
not always easy to meet Portuguese 
requirements as quickly as desired. 





Power Engineers’ Dispute 


issue we reviewed 
a pamphlet issued by the Electrical 
Power Engineers’ Association in which 
the case for a revision of its members’ 


In last week’s 


salaries was put forward and the 
Central Electricity Authority and 
Electricity Boards were accused of 
delaying negotiations and making an 
offer of “trivial improvements.” The 
Association called for a restoration of 
the percentage “ differentials ” which 
existed in 1948 between various salary 
levels and the upgrading of some 
designations whose responsibilities had 
been increased. The pamphlet con- 
tained a threat of action. 

On Thursday last week the Associa- 
tion announced that it had instructed 
its 14,000 members to “ work to rule” 
and Mr. H. Norton, the general 
secretary, said that this “grave step” 
would lead to the closing down of 
many power stations. 

At a conference on the same day 
Lord Citrine told the Press that the 
C.E.A. had no prior knowledge of the 
Association’s action. Through the 
divisional controller the Authority had 
informed the staff that it had always 
been willing to use the negotiating 
machinery for the settlement of claims 
and it expected the staff to abide by 
the agreements freely reached. Lord 
Citrine contended that when the 
Authority and Boards had shown that 


« 


the restoration of the 1948 differentials 
was impracticable the Association had 
dropped its claim. The Authority had 
expressed its willingness to examine 
any proposals relating to the payment 
of charge engineers but the Association 
had refused to attend further meetings 
of the National Joint Board. At no 
time had the Association asked that 
the dispute should go to arbitration 
although the Authority was willing 
that it should. 

Towards the close of this conference 
a message was received that Mr. 
Norton had told the Minister of 
Labour that he would suspend the 
instruction to his members if discus- 
sion took place under the (Minister’s 
auspices. Later it was announced that 
Mr. T. Claro, chief conciliation officer 
of the Ministry, had had separate talks 
with both parties to the dispute and 
that a joint meeting would be held last 
Tuesday. In the meantime the “ work 
to rule ” instruction was suspended. 

At a crowded meeting of the com- 
bined London Sections of the Associa- 
tion held at Caxton Hall on Monday 
evening a resolution was unanimously 
passed pledging full support to the 
Executive in pressing forward with 
the claim. After the course of the 
negotiations had been reviewed by 
the president, Mr. J. E. Stanton, the 
members were. addressed by the 
general secretary, Mr. H. Norton, who 
declared that the statement that the 
claim for the restoration of the 1948 
differentials had been finally rejected 
last year was untrue. He had written 
to Lord Citrine but the error had not 
been corrected. 

Dealing with the present position, 
he said they would much prefer to 
settle the matter by carefully con- 
sidered arguments, but would not 
hesitate to reimpose “ work-to-rule ” 
and to take a strike ballot if they did 
not get satisfaction. They were not 
going back to the fruitless negotiating 
machinery where they had to talk to 
people who were not able to make 
decisions and they were not going to 
arbitration either. As long as some 
alternative could be produced that 
would give reasonable hopes of settle- 
ment then his advice would be to take 
that alternative. They had had 
previous unsatisfactory experience of 
arbitration over the power station 
superintendents who were called upon 
to take charge of two stations, but that 
was not the only reason. They did 
not consider that the Industrial Court 
or an arbitration tribunal would be 
capable of dealing with the reshuffling 
of a complicated salary structure. 


Higher Yorkshire 
Charges 


New tariffs, which it is proposed 
shall come into operation on Ist April, 
have been prepared by the Yorkshire 
Electricity Board. Announcing this, 
the Board recalls that, in agreeing to 
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the “ price freeze” policy last year, it 
pointed out that anomalies would be 
created by the standstill and. that 
during the current year the Board 
would have to work at a serious loss, 
which would need to be made good by 
drawing on reserves. Since that time 
costs have continued to rise, and ‘he 
Board must bear in mind that its 
reserves are inadequate, especially in 
view of the expense which will have 
to be met in the conversion of old 
supply systems to the standard voltage. 

On an annual income of £40 million 
the additional revenue resulting from 
the variations will produce a surplus 
of 2-24 per cent. After achieving this 
more satisfactory position the average 
price of electricity in the Board’s Area 
will still be only about 55 per cent 
above the pre-war level, compared 
with an approximate increase of 200 
per cent in the cost of coal, labour, etc. 
The proposed tariffs will also restore 
a more equitable balance between the 
different classes of consumers and 
within each class. It is expected that 
increased sales at the competitively 
low final prices of the new tariffs will 
assist in holding electricity prices at 
this level. 

The proposed variations, which are 
being considered by the Board to-day 
(Friday) are as below (existing rates 
in parentheses). 


TARIFFS 


Domestic Tariff. First block §-5d/kWh 
(now 4-8375d); second block 1d (0-940625d); 
final price 0-825d (0-80625d). First block: 
Number of kWh per room for houses of 2-6 
rooms increased from nine to twelve. 


Commercial Tariff C1. First block §-5d 
kWh (4-8375d); second block 2d (1-88125d); 
third block 1d (0-940625d); final price 0-825d 
(0-80625d). Group 1: Number of kWh per 
100 sq ft in first block 24 (18); second block 48 
(36); third block 78 (96). Other groups 
pro rata. 


Industrial Tariff Ir. ‘‘ Unit” charge as for 
Cr. Number of kWh a quarter per kVA of 
assessed demand: First block 65 (50); second 
400 (300); third 285 (400). 


Farm Tariff (Farm Portion). “Unit” 
charge as for Cr and Ir. Number of kWh 
a quarter per kVA of assessed demand: First 
block 65 (50); second 130 (100); third 355 
(400). 

Two-Part Tariffs. COMMERCIAL. Demand 
charge (h.v.) per kVA for first too kVA 
£6 ros (£6 2s 6d); next 150 kVA £6 2s 6d 
(£5 15s); next 250 kVA £5 15s (£5 7s 6d); 
excess £5 128 6d (£5 5s). Charges for Lv. 
supplies 5s higher. ‘“ Unit” charge: Virst 
250 kWh per kVA a month (h.v. supplies) 
o-70d (0-70d); next 100 0-65d (0-65d); excess 
0:575d (0-65d), subject to coal price variation 
clause. L.v. supplies 0-75d (0-75d), 0-70d 
(o-70d) and 0-625d (0-70d) respectively. 

INDUSTRIAL. Demand charge (h.v. 
plies) per kVA for first 100 kVA £4 
(£4 7s 6d); next 150 kVA £4 tos (£4 2s 5 
next 250 kVA £4 5s (£3 17s 6d); excess 
£4 2s 6d (£3 15s). L.v. supplies 5s high 
“Unit ” charge h.v. supplies: First 250 *W 
per kVA a month 0-675d (0-675d); next 
per kVA 0-625d (0-625d); excess 04 
(0-575d). L.v. supplies: First 250 kWh + 
kVA 0-725d (0-725d); next 100 kWh per ! 
0-675d (0-675d); excess 0-60d (0-62 
Subject to coal price variation clause. 

Restricted Hour Tariffs. Tariff OP1: ! Wh 
charge 0-775d (0-725625d). Tariff OP2: k Wh 
charge for h.v. supplies 0-55d (0-625d) and for 
l.v. supplies 0-60d (0-625d). Subject to <oal 
price variation clause 
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VIEWS on 


the NEWS 
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By REFLECTOR 


r 

fiz Standing Committee of the House of Commons 
which is now considering the Electricity Bill looks like 
spending another four or five weeks on the job at the 
present rate of progress. One point which cropped up 
during the discussion on Thursday last week was nomen- 
clature. Lord Hinchingbrooke averred that the British 
Electricity Authority was forced to change its name 
because its initials clashed with those of another body. 
The fact is, of course, that the change was made when 
the South of Scotland was separated from the English 
system. Speaking on the name of the proposed Central 
Electricity Generating Board Mr. David Renton, Parlia- 
mentary Secretary, Ministry of Power, was heard to 
remark:—“ When we say that people are wise in their 
generation we do not mean that they are good at 
producing electricity.” 


aK *x 2 


At this sitting and the preceding one the definition of 
“ fittings ” again came up—as it did when the 1947 Act 
was under discussion. That Act defined fittings as 
“ electric lines, fittings, apparatus and appliances designed 
for use by consumers of electricity.” The deprivation 
of the Generating Board of the right to make fittings 
(while being allowed to manufacture plant) was held by 
the Opposition to preclude the making of small essential 
parts for plant repair and replacement purposes. I should 
have thought that the manufacture of plant would cover 
the production of parts, so that even if the Board (or its 
engineers) had not made a piece of plant which needed 
repair it could fix up a small replacement part. 

There was a queer point of agreement between Mr. 
Hobson (Labour) and Mr. Nabarro (Conservative). 
Mr. Nabarro asked whether a condenser was plant or 
a “ fitting.” Mr. Hobson said it could be argued both 
ways, to which Mr. Nabarro rejoined “Of course.” 
I would point out to these gentlemen that “ condensing 
plant” is common currency and I, for one, have never 
thought of a power station condenser as a mere fitting. 


x x * 


A correspondent to the Reading Standard says that he 
has had an experience similar to that recently reported 
rom Leeds (see my notes of rst February). He avers that 
his electricity meter “ appears to be registering an exces- 
sive amount and the other day jumped from 767 units to 
1,967 in a couple of hours.” As it is unlikely that a load 
of 600 kW was imposed on his installation for this period 
(the effects would certainly have been noticed) there must 
be something wrong with the meter—or with the con- 
sumer’s reading of it. 


as ox cae 


All the Electricity Boards inherited many kinds of 
liabilities when they took over the former electricity 
undertakings in 1948 and apparently they have not yet all 
been discharged. Some time ago a consumer went into 
the Reading showrooms of the Southern Electricity Board 
(says Southern Electricity) and produced a Wessex Com- 
pany credit note dated 1940. She wished to purchase 


some electric lamps and asked whether the credit note 
would be acceptable as payment. 

“* She explained that she had been given the credit note 
in 1940 at another showroom in the area under the old 
Wessex Company, and on producing it later on that year 
had been told to return after the war as they were much 

, 100 busy to handle such inquiries at that time !” 


We are not told whether the credit note was accepted. 
* * * 


I would like to know more about the report from Belfast 
of “ police use of a radar device to assess the speed of 
cars” after a motorist had been fined £10 for speeding. 
It seems to me to be an unusual, and unnecessary, use of 
radar when all that is required is a combination of light 
beam and photo-electric cell. The apparatus used was 
described by the Northern Ireland secretary of the Auto- 
mobile Association as “a complicated and delicate elec- 
tronic instrument open to influences by a number of 
uncontrollable factors.” According to the defendant’s 
counsel “the speed was shown when a car was cutting 
across a beam at an angle. A car travelling at 40 m.p.h. 
was shown for only 0-77 of a second.” It was said that 
the device was being used in the United States and other 
countries but apparently it has not yet appeared in Great 
Britain. 


* * & 


Some “ pipe dreams are urgently on the eve of becoming 
pipeline fact,” according to Harold A. Albert in the 
Liverpool Echo who puts it this way:— 

“Electricity switched from the boulevards of Paris to 
brighten the lights of London, Buckingham Palace floodlit 
by the hydro-power of melting Alpine snows. ... House- 
wives in Marseilles cooking dinner with kilowatts from 
Calder Hall—and ultimately perhaps electric power from 
Canada cabled via Liverpool to energise the whole of 
Western Europe.” 

The 25-mile Anglo-French cross-channel cable will cost 
about £4 million. Ignoring (if we can) other considera- 
tions, what would be the price of a 3,000-mile or so trans- 
atlantic cable ? 


* * * 


We have in this age the electric fly catcher but two 
hundred years ago (a correspondent tells me) Ebenezer 
Kinnersley, who was born in Gloucester, made an artificial 
spider, motivated by electricity. He had corresponded 
with Benjamin Franklin regarding the production of this 
wonder. The spider had a cork body suspended by a 
silken line and his legs were made of silk. As to its 
action the inventor said:—“ Place an electrical phial on 
one side and any non-electric piece of matter on the 
other. When he becomes electrified he will appear to 
act the part of a living one; for he will fly from the 
electrified phial after he has received a shock to the non- 
electric and will continue his motion from one to the 
other until the fire (electric) is exhausted.” Though this 
two-century-old electric spider did not catch flies he was 
a novel invention in the early days of electricity. 
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News of Men and Women of the Industry 


THE Central Electricity Authority 

announces the retirement of Mr. 

G. A. Vowles, O.B.E., M.I.Mech.E., 

M.1.E.E., from the position of con- 

troller of the 

Authority’s York- 

shire Division at 

the end of Febru- 

ary. Mr. Vowles 

began his career 

in the electricity 

supply industry 

in 1905. After 

attending the 

Bath City and 

Paddington 

i P Technical Col- 

Mr. G. A. Vowles leges, he served 

training periods 

with the Bath Corporation Electricity 

Department and the Metropolitan 

Electricity Supply Company. He held 

appointments with a number of supply 

undertakings before going to Wor- 

cester in 1923 as station maintenance 

engineer. A year later he became 

power station superintendent at Stoke- 

on-Trent. He was personal assistant 

to the chief engineer at Hull from 1929 

until his appointment, in 1934, as 

borough engineer and manager of the 

Halifax electricity undertaking, a post 

which he relinquished in 1939 to 

become chief electrical engineer and 

transport manager at Ipswich. While 

at Ipswich he was responsible for the 

design and construction of the Cliff 

Quay power station, one of the first 

post-war power stations in the country. 

At vesting date in 1948 Mr. Vowles 

was appointed controller of the York- 

shire Generation Division. He was 

awarded the O.B.E. in the 1955 New 
Year Honours. 


Mr. W. Whittaker, chief engineer of 
Legg (Industries), Ltd., has been 
appointed general manager of the 
company as from Ist March. Mr. A. 
Rock succeeds him as chief engineer. 


The following appointments and 
reappointments by the Minister of 
Power are announced:— 

Eastern Electricity Board.—Mr. 
H. D. B. Wood, O.B.E., to be deputy 
chairman with effect from 1st March 
in succession to Mr. H. C. Waters, 
J.P., M.I.E.E., whose retirement was 
recently announced. Mr. Wood has 
been secretary of the South Western 
Electricity Board since 1948. He was 
formerly an assistant secretary in the 
Board of Trade. Mr. W. E. Nixon, 
F.C.I.S. (Hatfield), has been appointed 
a part-time member of the Board with 
effect from 1st February. He is chair- 
man and managing director of De 
Havilland Holdings, Ltd., the parent 


company of the De Havilland Aircraft 
Co., Ltd., and associated companies. 

London Electricity Board.—Sir 
George Gater, G.C.M.G., K.C.B., 
D.S.O., J.P., has been reappointed as 
a part-time member. 

Yorkshire Electricity Board.—Mr. 
R. E. Crowe, Tickhill, Doncaster, has 
been reappointed as a_ part-time 
member. 

South Western Electricity Board.— 
Alderman H. M. Medland, J.P. (Ply- 
mouth), and Mr. L. V. Turner, 
M.I.E.E. (Taunton), are reappointed 
as part-time members. 

Midlands Electricity Board.—Coun- 
cillor H. T. Fullwood (Tettenhall, near 
Wolverhampton) has been reappointed 
aS part-time member. Mr. C. R. 
Heathcock, F.C.I.S. (Stourbridge), and 
Mr. J. McDowall (Sutton Coldfield) 
will retire from the Board on 3Ist 
March, 1957, on completion of their 
present terms of office. 

Viscount Cobham, who has been 
designated Governor-General of New 
Zealand, is a director of Associated 
Electrical Industries, Ltd. 

Mr. Cecil Hallett, assistant general 
secretary of the Amalgamated Engi- 
neering Union, has been elected 
general secretary in succession to the 
late Mr. Ben Gardiner. 


Lord Mills, Minister of Power, was 
the guest at lunch of the board of 
Lancashire Dynamo Holdings, Ltd., in 
London on 13th February. At the 
conclusion of the lunch, Mr. S. F. 
Steward, who has succeeded Lord 
Mills as chairman of Lancashire 
Dynamo Holdings, expressed the con- 
gratulations and good wishes of the 
board to him on his barony and on his 
appointment as Minister of Power. 
Mr. Steward, after emphasising how 
much the Lancashire Dynamo Group 


Mr. S. F. Steward presenting Lord Mills 
with a copy of the resolution of the board 
of Lancashire Dynamo Holdings, Ltd. 


owed to Lord Mills’ leadership during 
his period as chairman, presented h 1 
with an inscribed copy of a resolutio 
of the board, recording their congra‘u- 
lations and their indebtedness to him 


Thorn Electrical Industries, Lid., 

has appointed Mr. V. ‘Coffee as 

domestic equip- 

ment divisional 

sales manager. 

Until recently 

Mr. Coffee was 

assistant sales 

manager of the 

Domestic Appli- 

ance Division of 

the English Elec- 

trie ‘Co, Ltd: 

; He commenced 

: his career with 

Mr. V. Coffee the Northmet 

Power Co. in 

1935 and served as a captain in the 
Royal Artillery during the last war. 


Mr. E. H. K. Palmer, B.E.M., 
A.M.L.E.E., chief electrical engincer, 
Works Division, H.M. Stationery 
Office, has been appointed chief 
engineer of the 
division in suc- 
cession to Mr. 
J. B. Kearsley, 
who retired on 
18th February. 

Mr. Palmer 
received his tech- 
nical education 
at Northampton 
Polytechnic, Lon- 
don, and was 
assistant electri- 
cal engineer, 
H.M. Stationery 
Office, from 1935 to 1942, following 
which he was works engineer, Man- 
chester Branch, H.M.S.O. He was 
appointed deputy chief electrical engi- 
neer at the Harrow main works in 1949, 
and became chief electrical engineer in 
1955. - 

‘Mr. Kearsley was one of the original 
staff engaged nearly forty years : 
when the Government decided 
acquire its own printing works. 


The article in this issue on 
influence of the steel industry 
public electricity supply was written vy 
three members of the No. 3 (Sheffic 
Sub-Area of the Yorkshire Electric: 
Board. 

Mr. A. Haddock, B.Sc., M.I.E.E.. i 
the manager of the sub-area. He w 
educated in Leeds, obtaining a fi 
class honours degree at the Universi'y. 
His career in the supply industry com 
menced with the Yorkshire Elect 
Power Company. From there he we 


Mr. E. H. K. Palmer 
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Mr. A. Haddock 


to the Sheffield 
Corporation Elec- 
tricity Depart- 
ment and _ since 
vesting day has 
been with the 
Sheffield Sub- 
Area of the 
Y.E.B., first as 
distribution engi- 
neer and _ sales 
manager and then 
sub-area engineer Mr. G. L. Tomlinson 
until his being 

appointed to his present position in 
1949. Mr. Haddock is past chairman 
of the I.E.E. Sheffield Sub-Centre and 
a member of the Committee of the 
North Midland Centre. 

Mr. F. Seddon, M.I.E.E., is sub-area 
engineer. After training with the 
Metropolitan-Vickers Electrical Co., 
Ltd., he became chief test engineer to 
the Shropshire, Worcestershire & 
Staffordshire Electric Power Company, 
and was subsequently on the staff of the 
Walsall Corporation Electricity De- 
partment. In 1940 he joined the 
Sheffield. Corporation Electricity De- 
partment and following nationalisation 
he became deputy sub-area engineer 
before taking up his present appoint- 
ment. He is a past-chairman of the 
I.E.E. Sheffield Sub-Centre and is now 
hon. treasurer. In 1949 he was national 
president of the Electrical Power Engi- 
neers’ Association and chairman of the 
National Joint Board for the Elec- 
tricity Supply Industry. 

Mr. G. L. Tomlinson, A.M.I.E.E., 
received his training with the former 
Blackburn Corporation Electricity 
Undertaking and subsequently held 
positions in the mains and consumers’ 
departments. In 1937 he was appoin- 
ted installation and consumers’ engi- 
neer with the St. Helens Corporation 
Eleciricity Department, leaving in 1946 
to take up the position of sales develop- 
ment engineer with the Sheffield Cor- 
poration Electricity Department, a 
position he held till vesting day, when 
he was appointed to his present posi- 
tion as commercial officer to the No. 3 
(Sheffield) Sub-Area. He _ received 
his ‘echnical education at Blackburn 
Municipal Technical College and Man- 
chester College of Technology and 
was, lor a period, a part-time lecturer 
in elcctrical technology at the former. 


Following a meeting of the directors 
of Iiternational Combustion (Hold- 
ings), Ltd., held on 12th February the 





portrait, in oils, of the chairman, Mr. 
G. R. T. Taylor, was presented to him. 
The presentation was made by Mr. 
S. J. Adams. Mr. Taylor has been 
chairman of the company ever since its 
formation in July, 1934, and he was 
also chairman of the previous company 
as from 1925. 


Awards in recognition of long service 
were made to forty-one Chelmsford 
employees of Crompton Parkinson, 
Ltd., on 8th February. As is customary 
at the Chelmsford Works, the men 
were invited to the foremen’s and 
senior staff’s dinner, held in the Social 
Centre, at which the awards were pre- 
sented to them by Mr. J. V. Daniel, 
managing director of the company. 
The chairman at the dinner was Mr. 
A. V. Sowman, general manager of the 
Chelmsford Works. 


Mr. F. S. Mockford, commercial! 
manager of Marconi’s Wireless Tele- 
graph Co., Ltd., has been elected 
chairman of the Radio Communication 
and Electronic Engineering Associa- 
tion in succession to Mr. C. H. T. 
Johnson, of Decca Radar, Ltd. 

Mr. Mockford was chairman of the 
Association in 1949. His connection 
with radio extends over forty-two 
years. From 1915 to 1919 he served 
as lieutenant (wireless) in the R.F.C. 
and the R.A.F. and, as the first wire- 
less officer at Biggin Hill fighter 
station, he in- 
stalled the very 
first airborne 
radio - telephone 
equipments to go 
into service. In 
October, 1919, he 
took up a civilian 
wireless appoint- 
ment with the 
Air Ministry, be- 
ing stationed at 
Hounslow — at 
that time the only 
civil airport in 
the world—and a little later, at Croy- 
don. Mr. Mockford joined the staff 
of Marconi’s in 1930 and _ before 
appointment in 1947 to his present 
position of commercial manager was 
sometime sales manager, air division 
manager and deputy general manager. 


The Minister of Power has appointed 
Mr. H. D. B. Wood, O.B.E., secretary 
of the South Western Electricity 
Board, to be deputy chairman of the 
Eastern Electricity Board from Ist 
March, in suc- 
cession to Mr. 
H. C. Waters, 
whose retirement 
was recently an- 
nounced. 

Mr. Wood, who 
is forty - four, 
joined the South 
Western Elec- 
tricity Board in 
1948 as secretary 
and from 1950 
has been respon- 
sible for the 





Mr. F. S. Mockford 





Mr. H. D. B. Wood 
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commercial as well as the administra- 
tive side of the Board’s activities. He 
was in private industry until 1939, and 
had wide and varied experience during 
the war with the Royal Navy, the 
Ministry of Economic Warfare, the 
Joint Intelligence Staff of the Chiefs 
of Staff Committee and as chairman of 
the Inter-Service Anglo-American 
Committee. After a period in the 
Foreign Office, Mr. Wood joined the 
Board of Trade as Assistant Secretary. 


Mr. M. G. McBride, B.Sc.(Eng.), 
A.M.LE.E., has rejoined Sangamo 
Weston, Ltd., as 
contracts mana- 
ger of the instru- 
ment division. 
For fourteen 
years, up to 1952, 
Mr. McBride was 
employed in the ® 
Engineering De- © 
partment of the 
company and was 
largely engaged 
in the design and 
development of 
Weston aircraft 
instruments. In 1952 he joined the 
Record Electrical Co., Ltd., as chief 
engineer, which post he held until 
rejoining Sangamo Weston. 


Mr. F. Banfield, M.S.M.A., manag- 
ing director of the Expanded Metal 
Co., Ltd., is leaving on 28th February 
on a tour of the West Indies. He 
will also be visiting British Guiana, 
Trinidad, Venezuela, Columbia, and 
Nicaragua. He expects to be away for 
about a month. 


M. & C. Switchgear, Ltd., announces 
that Mr. G. K. Talbot, B.Sc., has been 
appointed chairman in succession to 
Dr. J. B. Mavor, whose retirement was 
recently announced. Mr. Talbot is also 
a director of the 
parent company, 
Mavor & Coul- 
son, Ltd. The 
vacancy on the 
board of direc- 
tors has been 
filled by the 
appointment of 
Mr. J. Stuart as 
sales director. 
Mr. Stuart served 
his apprentice- 
ship with the 
company and 
graduated through the various depart- 
ments to his new status; he has held 
the position of sales manager for the 
past five years. 


Mr. H. R. Youll, who joined Wilson 
& Ridley, Ltd., electrical engineers, 
Newcastle-on-Tyne, in I9I9 as an 
apprentice, has been appointed manag- 
ing director. 





Mr. M. G. McBride 





Mr. J. Stuart 


The annual luncheon of the Elec- 
trical Trades Commercial Travellers’ 
Association was held at the Connaught 
Rooms, London, W.C.2, on 15th 
February. After luncheon the charity 











At the E.T.C.T.A. luncheon.._jSeated : Mr. S. J. E. Simons 


(chairman), Sir George Barnett and Mr. 
(president). 


steward, Mr. S. Johnson, announced 
that last year the Association had 
contributed £625 to its two charities. 
Mr. Johnson appealed for greater 
support of the Commercial Travellers’ 
Schools. 

The toast of the Association was 
proposed by Sir George Barnett, Chief 
Inspector of Factories, who said that 
electricity had played the foremost 
part in the improvement of industrial 
productivity. He stressed the impor- 
tance of safety and accident prevention 
and said that electric lighting had led 
to increased output and the reduction 
of accidents. In responding, Mr. W. J. 
Jones, M.Sc., \M.I.E.E. (president), 
praised the work of the factory inspec- 
torate. He said that in addition to 
raising the amount of power at the 
disposal of the worker in industry 
electricity had developed extensively 
on the domestic side. Members of the 
Association had done much to bring 
this about. With the advent of nuclear 
power there would be even greater 
opportunities for them. 

My. J. H. Bowen proposed the toast 
of the guests to which Mr. W. Millner, 
M.Sc., M.I.E.E. (London Electricity 
Board), replied, saying that as a 
member of the staff of a buying 
organisation he greatly welcomed the 
human touch which members of the 
Association brought with them. 

It was announced that a collection 
made for the Association’s charities 
during the proceedings had totalled 
over £166. 


The fifth annual dinner of the Incor- 
porated Plant Engineers was held on 
Friday last at the Connaught Rooms, 
London, Mr. L. C. J. Bayley (presi- 
dent) presiding over a gathering of 150 
members and guests. 

The toast of “ The Institution ” was 
proposed by Lt.-Gen. Sir Thomas 
Hutton (British Productivity Council), 
who spoke of the happy relations which 
existed between the Council and the 
Institution. He said that the task of 
the plant engineer would be of increas- 
ing importance in future years with 


Standing: ,Messrs. E. R. Stickley, J. Murray 
and L. Hughes (members of the Social Committee) 


ever wider application 
of automation, elec- 
tronics and _ nuclear 
energy. These develop- 
ments would also in- 
crease the importance 
of skilled craftsmen, 
and the members of 
the Institution would 
have to train them. 
Sir Thomas said that 
the Institution had a 
vigorous membership 
of 3,500 in its eighteen 
branches. 

Mr. Bayley, in re- 
sponding, spoke of the 
varied jobs of the 
Institution’s members. 
Though it was only ten 
years old it had done 
quite a lot in that time, 
but there. was still a 
long way to go. He 
referred to the Institution’s refresher 
courses which, he said, would enable 
young engineers to match up. to 
the tasks which the future was going 
to place on them. The toast of the 
guests was proposed by Mr. G. A. 
Rooley (past president), and Prof. O. 
A. Saunders, in reply, said that plant 
engineers were an important part of our 
industrial set-up and would not be dis- 
placed despite such things as automa- 
tion. 


Mr. R. B. Greenwood has relin- 
quished his position as advertising and 
publicity manager of the Siemens 
Ediswan Group to become a director 
of the advertising agency of George 
Cuming, Ltd. Mr. Greenwood joined 
Siemens Electric Lamps & Supplies, 
Ltd., as publicity manager in 1952 and 
was additionally appointed sales pro- 
motion manager. In 1954 he became 
publicity manager for the whole of the 
Siemens Brothers group. With the 
integration of the separate concerns of 
Siemens Brothers and the Edison 
Swan Electric Co., Mr. Greenwood 
was, in June, 1956, appointed publicity 
manager of the Siemens Edison Swan 
organisation. 


OBITUARY 


Mr. Bert Stevenson, chief draughts- 
man at the Trafford Park Works of 
Lancashire Dynamo & Crypto, Ltd., 
died after a short illness on 17th 
February. He was fifty-nine. Mr. 
Stevenson, who served his apprentice- 
ship with the Brush Electrical Engi- 
neering Co., was employed by Siemens 
Brothers and the G.E.C. before joining 
Lancashire Dynamo & Crypto in 1920, 
taking up his appointment as chief 
draughtsman in 1930. 


The Marchese Solari, an early 
associate and lifelong friend of 
Marconi, has died in Rome at the age 
of eighty-three after a long illness. As 
an officer in the Italian Navy, the 
Marchese Solari was associated with 
Marconi’s early demonstrations of 
wireless telegraphy on board Italian 
warships in 1897, and the two men 


W. J. Jones 
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became close friends. Later he 
became manager of the Italian branch 
of Marconi’s Wireless Telegraph Co., 
Ltd., and in 1927 he was appoinied 
managing director and _— general 
manager of the Societa Italiana Radio 
Marittima, the posts which he held 
until his retirement. 


Mr. H. Hyde.—The death occuried 
on 9th February at the age of fifty- 
six of Mr. Harry Hyde, A.M.I.E.£., 
Assoc.I.Mech.E., superintendent of 
Kingston “A” and “B” power 
stations, South Eastern Division, 
C.E.A. 


WILLS 


Mr. J. E. Hainsworth, chief engineer, L on- 
don Region, with N. G. Bailey and Co., I td., 
previously a director of T. Clarke and Co., 
Ltd., who died on 28th November last, left 
£9;791 gross (£9,574 net). 

Mr. G. T. Baker, M.Sc., of Mitcham 
Grange, Taplow, Bucks, formerly a director 
and research manager of the switching divi- 
sion of British Telecommunications Research, 
Ltd., who died on 23rd October, intestate, 
left £3,689 gross (£3,510 net). 


CONTRACT PRICE FORMULE 


The British Electrical and Allied 
Manufacturers’ Association has issued 
the figures for its contract price adjust- 
ment formule. In each case the rate 
of pay for adult male labour at 16th 
February is deemed to be 175s. 

The “cost of materials” figures 
are: For electrical machinery and 
equipment the Board of Trade index 
figure published on 16th February is 
188-3. For turbo-generating and allied 
plant: Materials used in mechani- 
cal engineering industries 183-4, blast 
furnaces and iron and steel melting 
and rolling (40 and 41), 178-0. ‘The 
price of in o/d s.w.g. brass condenser 
tubes (Metal Bulletin, 15th February) 


is 463d per lb. 


PRICES OF MATERIALS 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 
industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 








COPPER, H.C. Electro | ton 
Fire Refined 99:7% ton £244 0s ¢ 
Fire Refined 99- 50% | ton £243 0: 

COPPER Tubes .. | Ib 28 48d 
Sheet . | ton _ 
H.C. wire and. strip . ton £5 5s 


24§ 10s | 


ALUMINIUM ingots ton =e Os of 


LEAD, English -- | ton £113 OSs 
Foreign wa .- | ton £112 os< 
MERCURY _.. | flask £85 15 
TIN, block (English) ; | ton £771 0:0 
ZINC, G.O.B. Foreign | ton £99 5» ° 
Electrolytic ton _ 
BRASS Tubes - (solid | 
—-: 
Sheet . ie | ton 


Ib 2s ofc 


Wire Ib 2s 84d 
PHOSPHOR BRONZE | 

Wire .. Ay ey Ib 4s ofd 
PLATINUM | oz £34 os od 
RUBBER, No. 1 R:s.S. 

spot .. nd ifs | Ib 25$d—z25 jd 
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European 
Electricity Rates 


A RECENT publication by the Organisation for 
European Economic Co-operation* surveys the govern- 
mental and administrative regulation of electricity rates 
in the Western European countries. A tabulation is first 
made of the system of ownership and control of the 
electricity undertakings in thirteen member countries. 
For the most part these are listed either as public (i.e. 
undertakings owned and/or run by public authorities) 
or as private. In some cases the capital of an under- 
taking is owned partly by private enterprise and partly 
by public authorities: this is then listed as a joint 
undertaking. 

Figures for the ten largest countries (in terms of 
electricity output) are given below. (The three omitted 
countries, Portugal, Ireland and Greece, together have an 
output less than half that of the smallest country listed, 
so that their omission does not affect the general picture.) 





ADMINISTRATIVE REGULATIONS 
AFFECTING PRICES 





involving guaranteed minimum consumption are pre- 
dominant in the member countries. One outstanding 
feature is the tendency to regard consumption and 
maximum demand as the. basic criteria for the classifica- 
tion of consumers. In all countries, electricity suppliers 
are entitled to demand some contribution to the cost of 
connection to the mains. Sometimes this cost falls 
entirely on the consumer (for example, in France) but 
elsewhere, particularly for high-voltage supplies, the con- 
nection cost is shared on a negotiated basis. 

The special taxes and levies to which electricity 
operators are subject are discussed under two heads, 
namely, (a) royalties, wayleaves and other payments for 
monopoly rights granted; and (b) taxes based on con- 
sumption. Under the former heading, many countries 
such as Germany, France and Italy charge rents or 
royalties for the use of public highways and watercourses, 

and a kilowatt or property tax for 




















Total | Relative | Generation | Distribution h y dro - electric _concessions. As 
Country Genera- Size | —— fm - - or regards consumption taxes, whilst 
| tion | | Public | Joint Private | Public Joint | Private . 
10’ kWh % =| = t. % % some countries are free from these 
United Kingdom...| 741 | 85 100 | 0 0 | 100 =| 0 0 (the United Kingdom, Germany, 
W.Germany ...| 57-7 66 40 | 54 6 52 | 42 6 Switzerland and Austria) in most 
France > -| 45 47 81 10 9 86 0 14 . 
Kay, oe | 36 2°85 to | 30 @ | 0 9 90 other countries there are taxes rang- 
weden .. aan : | : 4 ‘ H 
Norway... | 196 | 2:24 50} 0 494 si | 0 49 ing from 3 to 8 per cent either on all 
Switzerland | bs 1°54 53 9 | 38 62 | 7 31 electricity bills or only on the non- 
Belgium. ot 98 | ad 7 o | 93 19 | 14 67 ; : 
Netherlands 91 | (104 100 0 0 100 | 0 i) domestic consumption. 
a ve —- |; = ° S = |..% . Whilst distribution is everywhere 





treated as a monopoly operation, 





Since most countries have a mixed regime, part public 
and part private or joint, the proportions in each category 
are given as a percentage of total generation and distribu- 
tion. The figures relate to 1953. 

It will be seen that whilst the general tendency appears 
to be for either public or joint authorities this is by no 
means universal, exceptions being Italy and Belgium. 

As regards price regulation, where the industry is 
nationalised, rates are either free from control, as in the 
United Kingdom, or else maximum prices have to be 
submitted to the authorities for approval, as in Germany, 
France and other countries. Elsewhere price regulation 
is more strictly exercised; thus in Italy, since 1942, rates 
have been blocked and controlled by an inter-ministerial 
committee, and the undertakings are bound to apply the 
rules laid down. 

Undertakings are usually required to give fair and equal 
treatment to all consumers to whom the same conditions 
apply, and even where there is no statutory provision the 
tendency to standardise methods of price fixing leaves 
little room for unjustifiable discrimination. ‘Tariffs to 
certain classes of consumer (usually only low-voltage) are 
required to be published in the case of the United 
Kingdom, Germany, France, Norway, Austria and Greece. 
In many countries would-be consumers have a right to 
demand a supply under stated conditions, and in all 
countries distributors behave in practice as if they were 
legally bound to supply electricity to consumers. 

As regards types of tariff, two-part and block rates 

* Electricity Rates: Administrative Regulations Concerning the 


Supply of Electricity.” Published by the Organisation for European 
Economic Co-operation, Paris. H.M. Stationery Office, price 7s. 


P 





private generation is, in general, permitted for the ' 
operator’s own use. Only in the two smallest-output 
countries, namely, Ireland and Greece, is there a statutory 
monopoly for the production of electrical power. 


Science Through Films and Television 


THE Scientific Film Association, on behalf of the Inter- 
national Scientific Film Association, is organising a three- 
day conference to be held at the French Institute, South 
Kensington, London, S.W.7, from 4th to 6th April, to 
discuss how best to present science to the public through 
films and television. One of the main questions to be 
considered is how the film and television can do more to 
introduce and interpret science to the man in the street. 
At the same time, the sponsors, scientists and film and tele- 
vision producers will discuss their problems and will seek 
to establish the underlying principles. 

The conference will be opened by Professor P. M. S. 
Blackett, president of the British Association for the 
Advancement of Science. Sir Arthur Elton and Mr. 
Ritchie Calder will speak on “ Selecting the Subject” and 
Mr. Howard Thomas and Mr. John Langston on “ Responsi- 
bilities of the Sponsor.” Mr. Edgar Anstey and Mr. Basil 
Wright will discuss “ Problems of Film Production” and 
Mr. Andrew Miller Jones and Mr. James McCloy “ Problems 
of Television Production.” “The Contribution of the 
Critic ” will be dealt with by Dr. Brian Stanford and Dr. 
H. Himmelweit will talk on “The Social Impact: The 
Need for Research.” 

There will be film shows each evening which will also 
be open to non-delegates. All inquiries should be made to 
the Scientific Film Association, 164, Shaftesbury Avenue, 
London, W.C.2. 
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Electrical and Physical 
Properties of 


Chlorinated Diphenyl | ¢; 


In recent years chlorinated diphenyls (“Aroclors”)* have 
replaced mineral oil as impregnants in a large proportion 
of the world’s production of impregnated paper dielectric 
capacitors. In view of the wide interest in these materials, 
the author has in previous articles in this journal! reported 
work on their fundamental properties,” described their 
effect on capacitor design and given an outline of tech- 
niques in capacitor production.* The present article is 
concerned with the stability of these impregnants under 
various conditions. 


Chemical Stability 


Trichlorodiphenyl (Aroclor 1242) and _pentachloro- 
diphenyl (Aroclor 1254) are mixtures of isomers in which 
the chlorine atoms are distributed in a number of possible 
configurations around the diphenyl nucleus. A high energy 
of bond is involved in such structures and hydrogen 
stripping, leading to acid and sludge formation, cannot 
occur. Only at temperatures substantially in excess of 
300 deg C do the compounds decompose. Neither grade 
of chlorinated diphenyl supports combustion; although 
trichlorodiphenyl has a flash point of 195 deg C as 
determined by the Cleveland open cup method of test, it 
has no fire point, while pentachlorodipheny] has neither 
flash nor fire points. Where there is fire risk, therefore, 
chlorinated diphenyl capacitors are preferable to mineral 
oil units. The American National Fire Code‘ rules that 
when chlorinated diphenyl capacitors of any size are used, 
neither vaulting nor fire-fighting equipment shall be 
obligatory, whereas fire precautions are necessary if more 
than three gallons of mineral oil is employed in the same 
application. 

The photochemical stability of pentachlorodipheny] is 
excellent, but it has been found that trichlorodiphenyl, 
when exposed to strong sunlight, shows some loss of its 
resistivity owing to minor breakdown caused by ultra- 
violet light absorption.> Care must therefore be taken to 
shield the fluid from sunlight in storage, impregnation and 
use. A similar fall in resistivity has been observed if 
trichlorodiphenyl is heated much above 80 deg C and if 
impregnant in this condition is used in capacitor produc- 
tion there may be a significant increase in the incidence of 
early failures. It is therefore advisable to ensure that the 
impregnant does not rise above this temperature in the 
impregnation process. 


Impulse Breakdown Strength 


The short-term breakdown strength of a chlorinated 
diphenyl-impregnated paper dielectric has already been 
discussed in some detail in a previous article? and it was 
there demonstrated from theory and practice that such a 
material withstood higher 50 c/s working stresses than its 
mineral oil counterpart. However, the dielectric of a 
capacitor must also have a high impulse breakdown strength 
since in service it is often subjected to surges of high 
voltage. There has been little published information on 
the impulse breakdown strength of paper impregnated with 
tri- or pentachlorodiphenyls, but Dakin and Works® and 
Sommerman, Bute and Larson’ have examined the 
behaviour under impulse stress of pressboard impregnated 
with similar chlorinated fluids and compared it with that 
of pressboard employing mineral oil as impregnant. Ions 

* © Aroclor”’ is a registered trade mark. 





first appeared at a higher field strength with the former 
type of fluid than with the latter, but with the oil they 
were relatively slow-moving and hence there was a more 
pronounced space-charge effect; the stress was therefore 
more effectively relieved and complete impulse breakdown 
of the dielectric occurred at higher field strengths with the 
mineral oil than with the chlorinated fluids. On the otlier 
hand, work measurements were made over a range of 
relatively wide electrode separations and there was evideiice 
that at the dielectric thicknesses prevailing in capacitors 
the impulse breakdown strength was actually higher for 
chlorinated impregnants. 

In practice, the impulse breakdown strength with 
chlorinated impregnants is at least as good as with mineral 
oil. Furthermore, if a mineral oil unit is subjected to surge 
voltages below the actual impulse breakdown voltage, 
inception discharge may still occur, and conductive poly- 
meric compounds (X wax) may be built up, with conse- 
quent increase in power factor and shortening of life. 
Under the same conditions this does not happen with 
chlorinated impregnants, where polymeric products are 
never observed. In practice, one way in which a capacitor 
is subjected to high-voltage impulse is when a lightning 
surge passes down a power line, and an American survey® 
into causes of failure of power-factor correction capacitors 
impregnated with chlorinated diphenyls has ascertained 
that only 3-6 per cent of the total failures were due to 
this cause. 


Long-Term Breakdown Strength 


The life of a capacitor working under normal conditions 
is eventually brought to an end by failure of the dielectric. 
It is not yet fully clear what processes bring this about. 
Most of the investigations so far reported have been directed 
towards life under d.c. stress and certain facts have emerged 
which give insight into the decay processes under these 
conditions of capacitors impregnated not only with 
chlorinated hydrocarbons but also with mineral oil. These 
same processes probably play some part in a.c. failure, 
although the extent to which this is so has not been 
established. The technique whereby the life of dic. 
capacitors may be lengthened by the addition of a stabiliser 
to the impregnant is now well known, and it seems that 
the most likely cause of the decay of capacitors using 
impregnated paper as a dielectric is the evolution of free 
hydrogen at the cathode and that the action of the stabiliser 
is to absorb it.1°!6 The way in which free hydrogen can 
bring about failure is by chemical attack on the electrodes 
or the insulation, and by the formation of a separate gas 
phase. Church has pointed out?’ that the rate of hydrogen 
evolution at the electrode, assuming that all the ions con- 
tributing to conductivity are hydrogen, is far too small not 
to be dissolved before any separate gas phase can develop 
to act as a seat of discharge. This would be true of 
hydrogen evolved in the body of the fluid, but hydrog::n 
formed at the cathode is strongly adsorbed on the electroce 
and will not be so readily dissolved. Evidence of this cn 
be obtained from polarisation effects. When a test ccll 
containing mineral oil or chlorinated diphenyl is subject: d 
to d.c. stress, an increase in resistivity with time isobserv:d 
distinct from, and of much longer term than, any capacit»r 
charging-time effects. This is due to the formation °f 
either a charged or a relatively non-conducting layer, 
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By P. D. WILMOT, B.Sc., A.Inst.P.* 


possibly hydrogen. This layer is extremely difficult to 
remove, and across it very much higher fields than prevail 
in the body of the fluid must occur. This, too, must be 
the case in capacitors, and the present author suggests that, 
in fact, under prolonged d.c. stress there may be an oppor- 
tunity for a separate gas phase to develop. 

The foregoing developments have thus led to a greater 
insight into the d.c. decay processes in impregnated paper 
capacitors in general. How much of this information is 
relevant to a.c. capacitors is not yet clear, but it was reported 
in the course of these investigations that lower power factors 
and increased life under alternating stress were achieved 
by the addition of stabilisers.!°'!% Nevertheless, in com- 
mercial practice the use of a stabiliser has not been found 
necessary for a.c. capacitors. If inception discharge is 
used as a criterion of capacitor degradation, it is found 
that the voltage at which this occurs, as ageing under stress 
proceeds, falls more slowly with chlorinated diphenyl than 
with mineral oil. 

In all the life investigations reported above, kraft paper 
gave, in general, much longer life than did linen tissues." 
Maclean and Wooten found the former had a much greater 
neutralising effect on acids than the latter, and that this 
effect was closely related to ash content.!* Church found 
it was possible to increase this neutralising action very 
considerably by previous washing of the paper with the 
solution of a calcium salt, the washings being acidified by 
passage through the paper.'*.?° Kraft paper so treated 
gave much longer life on d.c. tests. The reason for this is 
not far to seek if hydrogen ions are the cause of capacitor 
failure. There are bonds in the kraft tissue that weakly 
retain positive ions. If, to begin with, all these ions are 
hydrions, treatment with a calcium salt leads to their 
replacement by calcium ions, the hydrogen ions being 
washed out. As the kraft paper capacitor deteriorates in 
service, hydrogen ions travel through the dielectric and 
some are trapped at these ion exchange centres. The 
calcium ions thus released are too bulky to travel far 
through the dielectric and even if they reach the cathode 
cannot exercise a very powerful reducing action. The 
paper has, as it were, a built-in stabiliser. It is partly for 
this reason that kraft tissues are favoured for use with 
chlorinated diphenyl. 


Elevated Temperatures 


It has been shown in d.c. tests that the life of capacitors 
impregnated with chlorinated hydrocarbons is logarithmi- 
cally dependent on the inverse of the temperature at which 
the winding is aged, life being halved for every 10 deg C 
rise in temperature.2!_ Under a.c. conditions the decay 
process will again be electrochemical, and it is likely that 
it will obey the same type of relation but with different 
constants. The temperature that matters is the maximum 
in the middle of the winding. This will depend not only 
or the ambient temperature, but also on the amount of 
heat generated by the losses of the winding, which are 
expressed in terms of capacitor power factor. By far the 
greater part of these losses is due to the energy dissipated 
in the dielectric itself.?5 

't has been shown by the present author! that chlorinated 
diphenyls have higher power factors than mineral oil in the 
tetperature range in which capacitors operate. This is to 
S * Monsanto Chemicals, Ltd., Development Division. 
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be expected, since a higher permittivity will increase 
considerably the tendency of polar impurities to ionise. 
However, it has been shown theoretically** and experimen- 
tally?* that under the conditions encountered in capacitors 
the ions in the dielectric meet the walls of the paper pores 
very early in the half-cycle, and hence absorb little energy 
over the entire cycle of operation. The contribution to 
the capacitor power factor from the impregnant can there- 
fore be virtually disregarded. Despite this, however, the 
use of an impregnant of higher permittivity will inevitably 
raise the total power factor. This is because impregnated 
paper is to be regarded as an arrangement of impregnant 
and paper fibre in layers and in such circumstances ¢o, 
the power factor of the capacitor, is given by the following 
expression:— 


_ _ Ei%pdp _ ; 
$o = Bi Op + BE’ Oi a as tl (i) 
where E’ is the permittivity 
is the power factor 
6 is the volume fraction present 


inferiors i and p refer to impregnant and paper 
respectively. 

Assuming a paper of density 1-0 and permittivities of 
6-6, 2-2 and § for cellulose, oil and pentachlorodiphenyl 
respectively, the power factor of unimpregnated paper is 
0:23 ¢p, of oil-impregnated paper 0-4 ¢p, and of penta- 
chlorodiphenyl-impregnated paper 0-6 ¢p. Physically, 
this higher power factor arises because a higher stress 
is set up across the fibre layers due to the higher permit- 
tivity of the surrounding impregnant. Fig. 1, from work 
by Endicott, Race and Hemphill,** demonstrates this. 
Because of this inevitably higher power factor the heat 
generated with chlorinated impregnants is greater than 
that with mineral oil under the same conditions. 

However, a high power factor does not necessarily mean 
that the temperature in the winding will reach a propor- 
tionately greater level from this cause, since a reduction 
in the size of the winding has been achieved and the thermal 
conduction path shortened. As the conductivity of the 
aluminium foil is very much higher than that of the 
dielectric layer, the winding may be regarded as losing its 
heat almost entirely in the axial direction along the foil. 
This will be particularly close to the actual case in the 
centre of the winding, where the temperature will be 
greatest. If, therefore, we integrate the differential 
equation in which the heat generated throughout the length 
of this centre element is related to the thermal conduction 
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towards either end of that element, the following expression 


is obtained : — 
WC do de dp 8, " 
in te ke si ce = 
A 1 Ke S°E p ( ) 
where AT, is the temperature rise at centre of the winding 
W is the kilovar rating 
C is the capacitance 
d, is the thickness of the dielectric 
d. is the thickness of the dielectric and the foil 
Ke is the thermal conductivity along the axis of 
the winding 
S is the end area of the winding. 


From this it will be observed that when an impregnant of 
higher permittivity is used in place of one of lower value, 
there will not be any increase in the temperature rise of 
the winding provided that in re-designing the system the 
same length of foil is used and the economy in electrode 
area is achieved by using narrower foil, for in this way 
S is kept constant. It is also to be noted that this tempera- 
ture is directly dependent on the power factor and volume 
fraction (i.e. density) of paper used. 

The heat having reached the. outside of the winding, it 
has now to traverse the space between the winding and the 
case. This is a region of low conductivity, since it is filled 
with impregnant and perhaps a cardboard liner. The 
temperature of the surface of the winding is therefore 
almost uniform and this whole surface conducts heat to the 
case. . The approximate heat equation is as follows: — 


Wo = — Ko aR ys .. (iii) 


where Aw is the total surface area of the winding; 
(1, —1,) is the spacing between the case and the winding 
(assumed to be small). 
AT, is the temperature change in this region. 


If convection is possible the temperature difference will 
be smaller, and it is also possible to assist cooling by foil 
projection, or even foil connection to the case. In the 
latter circumstance the temperature drop in this region will 
be very small indeed. 

From the case the heat is transferred to the atmosphere 
mainly by a combination of radiation and convection, and 
it is possible to obtain an approximate figure of the tempera- 
ture rise of the case from heat transfer tables : — 

AT, =£(S") 0 we 
where AT, is the temperature rise of the case in relation to 
ambient temperature, 
f is a function derived semi-empirically 
Ac is the surface area of the case. 

The peak temperature of the winding may be expressed 
as the sum of functions (ii), (iii) and (iv) and the foregoing 
treatment will now be applied to the typical capacitor. For 
this purpose we consider a 15 KVAr unit composed of 
15 one-kilovar windings, flattened and packed side by side 
and enclosed inacase. The aluminium foil has a thickness 
of 10 microns and two layers of 10 micron paper are used. 
The actual dimensions will depend on the density of the 
paper and impregnant. In this case it is assumed that 
paper of a density of 1-2 gm/cc with a power factor of 
0-2 per cent when unimpregnated has been employed. On 
the one hand, the effect of impregnating with mineral oil 
will be considered and, on the other hand, of using penta- 
chlorodiphenyl instead. It is assumed that with both 
impregnants each winding has an end area of 20 sq cm 
and this leads to plan dimensions of 30 cm by 10 cm for 
each of the assembled capacitors. The heights of the 
windings vary according to which impregnant is used; with 
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Fig. 2.—Temperature rise of 15 kVAr capacitors. (1) Mineral oii 
and |-2 density paper. (2) Pentachlorodipheny! and 1-2 density 
paper. (3) Pentachlorodiphenyl and 0-9 density paper 


mineral oil the height is 44 cm but with pentachlorodipheny] 
itis 32cm. The power factor will also vary (see equation 
(i) ); for mineral oil it will be 0-3 per cent and for penta- 
chlorodiphenyl 0-4 per cent. The case is assumed to be 
separated from the winding by a mean effective spacing 
of 2cm. The thermal conductivity inside the winding is 
assumed to be 1-7 X 10-! cal cm~! sec! deg C— and in the 
space between the winding and the case 5 X 10~* cal cm“! 
sec-! deg C-!. The emissivity of the surface is assumed 
to have a value 0-9. The temperature rise of such units 
is examined with an applied voltage of 230 r.m.s. volts at 
50 c/s. The temperature along the axis of the centre 
winding is shown in Fig. 2. Curve 1 refers to mineral oil 
and curve 2 to pentachlorodiphenyl. It is seen that the 
temperature rise through the winding is negligib!e under 
these conditions and that the principal temperature rise 
occurs between the winding and the atmosphere. With 
the synthetic impregnant it is much higher than with 
mineral oil, because both the power factor is higher and 
the area through which the heat may be transferred is lower. 
However, consideration of equation (i) shows that the 
power factor may be reduced by use of tissue of lower 
density in which case @p becomes smaller; if, instead of 
paper of density 1-2 gm/cc, 0-9 gm/cc paper with the 
same intrinsic paver power factor is employed, power factor 
drops from 0-4 to 0-27 per cent. Curve 3, Fig. 2, shows 
the effect of such a change. The maximum temperature 
is now very little more than that occurring with mineral 
oil, yet the length of the windings has only been increased 
from 32 to 34 cm, with the end area of the windings 
remaining unchanged. It is for this reason that there is 
a trend in America to-day towards paper of lower density. 


Power Factor and Temperature 


Another way in which temperature may be reduced is 
by lowering the power factor of the paper itself. Miller 
and Hopkins, for example, have reported that the power 
factor of kraft tissue may be reduced very considerab!y 
by removal of the hemi-celluloses present.*® The 
temperature rise of 25 kVAr capacitors impregnated with 
chlorinated diphenyl and employing paper so treated was 
the same as that of capacitors rated at 15 kVAr using similar, 
but untreated, paper.2> A somewhat similar effect has 
been achieved by Maclean by subjecting kraft tissue to an 
oxidising treatment by baking at 135 deg C for 48 hours 
before impregnation.2” Power factor and ionic content 
were thus reduced, and capacitors made from such pap:r 
had a life double that achieved with similar ones unbaked. 

Despite the higher temperatures that occur in capacitors 
employing chlorinated diphenyl, experience has shown that 
at higher ambient temperature the performance of such 
units under a.c. conditions is, in fact, better than that of 
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mineral oil units. In such places as the Arizona and 
Libyan deserts, 15 and 25 kVAr capacitors are exposed to 
peak temperatures of 40 deg C and Scoville reports that 
a maximum internal temperature of 90 to 100 deg C has 
been reached under these conditions.** Such tempera- 
tures are not far below the maximum permissible for 
cellulose itself. 


Low Temperatures 


When a capacitor impregnated with pentachlorodipheny] 
is cooled to a temperature well below its pour point 
(7 deg C) to about — 30 deg C, the impregnant shrinks 
and contraction voids can sometimes occur in the dielectric 
region. If the voltage is re-applied when the capacitor 
is in this condition breakdown in the voids can occur. 
For this reason trichlorodiphenyl is becoming widely used 
in places where temperatures may drop to the region to 
which we have referred. The pour point of this 
impregnant is —19 deg C and therefore the effects 
described above are avoided. 

The life of a capacitor operating under normal conditions 
is too long for convenience in experimental work, and there- 
fore techniques to accelerate decay are used. Such 
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techniques have been found to be of particular value 
as an aid to the correct choice of paper; this is of particular 
importance with chlorinated diphenyl owing to the higher 
stress to which the paper is subjected. Since much of the 
life testing was carried out in connection with d.c. life 
stabilisation, most of the techniques reported have used 
direct voltages.2*-29 The fall in inception discharge 
voltage has also been used as a criterion of decay. 

Despite the usefulness of accelerated test techniques, the 
only reliable study of life is the field survey. Two of these 
have been reported from America and, although chlorinated 
diphenyl was not mentioned as the dielectric, by far the 
greater number of the capacitors examined would have been 
of this type. In the first survey,® a large number of utilities, 
using a total of 2,850 MVAr of installed capacitance, were 
involved. Of this total capacitance, 1-2 per cent had failed 
due to all causes; 0-7 per cent had been due to dielectric 
failure—o-2 per cent in the first year of installation, 0-35 
per cent in a period between the first year and the end 
of the fifth year and 0-15 per cent after five years. Too 
high an ambient temperature had been responsible for 
0-01 per cent of the failures, and too low a temperature for 
0-02 per cent (trichlorodiphenyl was employed in some 
cases, but no record was made of how many such units 
there were). Over-voltage had been responsible for 0-004 
per cent of the failures, and lightning accounted for 0-04 

er cent. Starr and Harrington*® have carried out a 
smaller scale survey of the performance of shunt capacitors 
installed by the Bonneville Power Administration and 
estimated that the cost of replacement for failure due to 
dielectric breakdown is less than } of a cent per kilovar- 
year. These figures give convincing evidence that 
capacitors impregnated with chlorinated diphenyl may be 
economically used to improve power factor. 

In the United Kingdom the principal initial application 
of chlorinated diphenyl has been in ballast capacitors for 
fluorescent lighting. However, power-factor correction 
units using this impregnant are now coming on to the 
market, and it is in this application that chlorinated diphenyl 
as an impregnant is used to the best advantage. 





Apparatus Enclosures 


IT often happens that several pieces of electrical apparatus 
constructed to comply with different British Standards may 
be grouped together and, where the same type of enclosure 
is appropriate or is specified by the purchaser, it is desirable 
that the same requirements should apply to each enclosure. 
Hitherto, the requirements have been given in several 
different British Standards, and in some cases quite un- 
necessary divergences have existed between them. To 
remedy this, the various requirements regarding types of 
enclosures have been reviewed and brought together in a 
new British Standard, B.S. 2817:1957, entitled “ Types of 
Enclosure of Electrical Apparatus.” 

This publication provides standard definitions and 
requirements for all the kinds of enclosure which are in 
common use throughout the electrical industry, e.g. open 
type, protected type, totally enclosed and drip-proof, to 
quote only four out of the twenty different types dealt with. 
The new Standard applies to all types of apparatus unless an 
alternative definition or requirement is considered necessary 
to meet conditions peculiar to a particular application, e.g. 
flameproof equipment for use in flammable atmospheres. 
In such special cases reference should be made to the 
appropriate British Standard (e.g. B.S. 229 for flameproof 
enclosures). 

The Standard is in two parts. Part I takes the form 
of a glossary giving definitions of the various types of 
enclosure, and Part II deals with design and construction 
requirements. Copies of B.S. 2817:1957 may be obtained 
from the British Standards Institution, 2, Park Street, 
London, W.1, price 3s. 








Left : Messrs. V. J. Stock and A. V. Milton (president). 


Centre : Messrs. David Renton and L. C. Penwill. 
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Right : Sir Josiah Eccles 


and Mr. C. J. W. Scott 


E.C.A. 


Wa over 600 members and guests assembled for 
the annual dinner of the Electrical Contractors’ Associa- 
tion and its allied organisations at Grosvenor House, 
London, W.1, on 12th February. Mr. A. V. Milton, 
Associate I.E.E., president of the E.C.A., was in the chair, 
and Mr. David Renton, Parliamentary Secretary to the 
Ministry of Power, was the principal guest. 

Mr. Renton proposed the toast of the Association and 
in doing so first congratulated Sir Josiah Eccles who that 
day had received the accolade of knighthood from Her 
Majesty the Queen. He said that Sir Josiah’s presence at 
the dinner symbolised the position of a great nationalised 
industry not only as a competitor to the electrical con- 
tractors but also as a partner. Mr. Renton touched upon 
the nuclear power programme but stressed that coal would 
remain the principal source of power for many years yet. 
The output of electricity doubled every ten years and in 
this development the contractors had played a great part. 

The Herbert Committee, while favouring competition 
by the Electricity Boards in electrical contracting, insisted 
that they must compete on fair terms. His predecessor 
(Mr. Aubrey Jones) had arranged that the Boards’ 
accounts should be prepared so as to fairly distinguish 
between electrical contracting and the supply of electricity. 
Among other things Electricity Boards’ showrooms were 
to be separately rated. 

It was important to the electricity supply industry to 
have a sound base load, particularly with the advent of 
nuclear power, and in securing this electrical contractors 
could do a great deal by encouraging electric floor heating 
and other off-peak loads. They could also help in the 
matter of safety. Mr. Renton quoted statistics which 
suggested that much greater care in the installation and 
use of electricity was necessary. For this reason he 
wished the new National Inspection Council every success. 

Mr. Renton concluded with a reference to the new 
Electricity Bill, saying that after ten years’ experience some 
reorganisation of the electricity supply industry was found 
to be necessary. He hoped that the E.C.A. would help 
by serving with even greater efficiency and enterprise. 

In the course of his response to the toast Mr. Milton 
congratulated the Government on its decision to review 
the structure of the electricity supply industry which, he 
said, was designed to encourage further development and 
efficiency in the generation and distribution of electricity. 

Electrical contractors claimed that they had played 
their part in the progress in the use of electricity; the 


Annual Dinner 


E.C.A. membership was responsible for at least 85 per 
cent of the installations undertaken by private electrical 
contractors. Although some people deprecated the use 
of the word “ danger ” in connection with electricity there 
was a need for steps to prevent electrical accidents which, 
though small in number, could be avoided. Notwith- 
standing the care exercised by the supply authorities not 
to connect unsafe installations danger arose from un- 
authorised extensions, which could be made by anyone. 
In this connection Mr. Milton said that they pledged 
their support to the National Inspection Council whose 
objective was one which had been encouraged for many 
years by the Association by its guarantee of work scheme. 
Another allied problem was the purchase by consumers 
of flimsy and inadequate apparatus. 

The president then turned to the subject of earthing. 
He said that the substitution of non-metallic piping for 
metal pipes by the water authorities could destroy the 
protection of earthing adequate when the installation was 
first connected. He suggested that this was the electricity 
authorities’ responsibility and that they should provide 
as part of their service an effective metallic earth return 
path for the use of the consumer. The present permissive 
use of cable sheaths for earthing involved the consumer 
in giving an indemnity against any liability arising from 
such use. This might impose a crushing liability upon 
the consumer which would become relatively insignificant 
if borne by the supply authority. 


Messrs. A. F. Plummer, C. R. King and W. J. Jones 
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After criticising the Restrictive Trade Practices Act 
as restricting productive effort, Mr. Milton dealt with 
labour questions. He said that the Association must 
maintain and improve its apprenticeship scheme to ensure 
a sufficient supply of man-power. It was the desire of 
the electrical contracting industry to establish wages and 
working conditions which were fair and a proper reward 
for a fair day’s work. Basically, relationships between 
them and their employees were good but they had more 
than their share of trouble makers who seemed to exert 
a power and influence out of all proportion to their 
numbers. Too often political considerations entered the 
field of industrial negotiations and he called for a spirit 
of tolerance and the exclusion of political ideology from 
collective negotiation. 

The health of the guests was proposed by Mr. V. J. 
Stock, vice-president, who made particular reference to 
Sir Josiah Eccles and Mr. T. W. Heather, who were to 
respond to the toast. In the course of his remarks Mr. 
Stock said that some of the fourteen trade associations 
represented at the dinner would soon cease to exist as 
the outcome of the work of the Monopolies Commission. 
That Commission had never done anything to do away 
with monopolies; it had been engaged in breaking up 
trading arrangements which were of ultimate advantage 
to the consumer. The speaker asked architects and 
builders to consider whether retention money was 
necessary in view of the E.C.A.’s guarantee of work 
scheme. He referred with regret to the absence of any 
representatives at the dinner of the Electrical Trades 
Union which, he said, was no fault of the Association. 





Left : Messrs. A. N. Irens and H. Harding. Centre: Messrs. L. Howles, S. N. Watkins, D. H. Kendon and R. L. Booth 
Right: Mr. T. W. Heather and the president 











Replying to the toast Sir Josiah Eccles said that he had 
been brought up in private enterprise which helped him 
both in his public duties and in his dealings with con- 
tractors. Without committing himself about the presi- 
dent’s proposed “ too, too solid earth,” he suggested that 
they should get round a table and discuss it. 

He asked for the contractors’ assistance in persuading 
industrialists to scrap their antiquated prime movers and 
go over to electricity. Together they could do much to 
help industrialists to make the kind of products which 
they could sell in the markets of the world to keep this 
country free and great. 

Mr. T. W. Heather, speaking as chairman of the 
Electrical Fair Trading Council, paid a tribute to Mr. 
Victor Watlington for his work on behalf of the Council 
and recalled that he (the speaker) and Mr. L. C. Penwill, 
director and secretary of the E.C.A., had served together 
on Committee “D” set up under the 1926 Electricity 
(Supply) Act and they had both been members of the 
E.F.T.C. since its inception. 

He calculated that that Council represented an output 
worth £150 million a year—z25 per cent of the production 
of the electrical industry. If the Council were to be 
developed in the future its finances should be put on to a 
more stable basis. He maintained that Government 
legislation had increased the importance of the Council 
which was not concerned with prices as such but with 
orderly distribution; it had no mandatory powers. 

The health of the president was proposed by Mr. J. 
Pinnington (chairman, Liverpool Branch) and Mr. Milton 
briefly replied. 


Left : Messrs. R. A. Marryat, A. E. Iliffe and S. Dickinson. Centre: Messrs. V. W. Dale and B. H. Leeson 
Right: Messrs. H. S. Wathes and E. G. Plucknett 
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LETTERS FQ THE 
EDrrvokR 


Letters should bear the writers’ names and addresses, not necessarily 
for publication. Responsibility cannot be accepted for the opinions 
expressed by correspondents. 


Area Board Organisation 


MEMBERS of N.A.L.G.O. employed in the electricity 
supply industry will, I feel sure, heartily support the view 
expressed in your editorial that it would be wise for Area 
Boards to delay action on radical reorganisation until after 
the industry has settled down after the coming drastic 
alterations at the top. 

My Association is not opposed to reorganisation 
designed to improve efficiency. On the contrary, it has 
always co-operated in measures to make the services with 
which it is concerned as efficient as possible. But it is 
keenly aware of the effect of continual reorganisation on 
employees and of the way in which too great and too 
frequent changes can damage morale. 

There is a limit beyond which reorganisation does not 
enhance but reduces efficiency, and our experience 
suggests that, in some parts of the industry, that limit 
has been reached. 

London, N.W.1. JOHN WARREN, 

General Secretary, 
National and Local Government 
Officers’ Association. 


A Veteran Correspondent 


ON looking up some of my records I find that on the 21st 
of this month (February) I shall have completed fifty-nine 
years of writing to the Press on electrical matters. 

At that time various urban district councils in and 
around the Alfreton district of Derbyshire were opposing 
a scheme by a company whose intention it was to supply 
electricity in the area. The following wording taken from 
my letter of the above date is, I think, well worth noting, 
as it did express my vision of the future at that time:— 

“T think this would prove a boon to many inasmuch 
as it would be the means of bringing a much better light 

into our neighbourhood. It would give householders a 

chance of having a much cleaner and healthier light for 

their residences. Shopkeepers would be able to use it 
to great advantage and it is to be hoped it will come 
within the reach of the working classes.” 

I also find that in November, 1898 (the same year), 
I had a short article printed in Electricity, a weekly journal 
in those days, describing an electrical installation at a 
colliery that I was then connected with. 

I am now wondering if my efforts in the correspondence 
field of electricity constitutes a record or if there are any 
others alive who can equal or surpass them. 

Bradford. Harry Moss, M.1.£.E. 


Television Reception and Mains Voltage 


OWING to growth of load on the one hand and difficulties 
in carrying out reinforcement schemes, such as scarcity 
of substation sites, shortage of labour, etc., on the other 
hand, it is known that consumers supplied from some low- 
voltage distribution networks cannot be assured of an 
unvarying voltage, at least for the time being. 

The chief sufferers appear to be the owners of television 
receivers, but I am surprised by the number of complaints 
which, on investigation, show that the voltage of supply 
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is within the statutory limits of +6 per cent. It has beer 
noted that some makes of receiver are more susceptible 
to voltage variations than others, so presumably the 
designers of the more stable type of set have this in mind. 
and very rightly so, as it ought to constitute a good selling 
point. 

In my view, a television receiver should be capable of 
satisfactory operation at any voltage within +6 per cent 
of that declared without further adjustment of such 
tapping devices as may be provided at the mains inpu: 
to the set. 

London, N.20. 


Protective Multiple Earthing 


I WILL agree with Mr. Hoban (Electrical Review, 15th 
February, 1957) that the occurrence of an earth fault 
simultaneously with the loss of the neutral is possibly a 
remote contingency, but protective gear must look after 
the unlikely happening as well as the common. Mr. 
Hoban does not mention the second point I raised—the 
possibility of short-circuit on lines remote from the sub- 
station or on services, with line impedance preventing 
any chance of isolation—which would almost certainly 
be accompanied by reduction in available voltage and risk 
of non-operation of the device. 

I was not criticising Mr. Emerson’s proposal as such, 
but rather the general principle of utilising anything but 
leakage potential for affording protection from the same 
leakage potential. Partial short circuit with sufficient 
fault impedance to prevent isolation is often accompanied 
by earth fault, in fact, the one often precedes the other. 
It is conceded that mains-assisted devices operate with 
much greater power, but it must be a matter of opinion 
whether they would operate with greater certainty under 
the conditions described. 

Elham, Canterbury. 


W. McL. PuHILie. 


T. C. GILBERT. 





E.R.A. PUBLICATIONS 


IN Ref. M/T121, “ The Properties and Design of Iron- 
Cored Suppression Chokes,” by J. Miedzinski, B.Sc. 
(British Electrical and Allied Industries Research Associa- 
tion report, price 24s), a method is outlined which makes 
possible the design of inductors, with either positive or 
negative coupling between two coils, with an accuracy 
sufficient for most purposes in connection with suppres- 
sion of radio interference. The main factors limiting 
accuracy will be the influence of surroundings and 
variations in properties of magnetic materials. The 
quantity designed for is complex inductance, since it 
includes the effects of parasitic currents in magnetic cores. 

Design is ultimately based on the use of two simple 
formule which give respectively I,, the tated current, and 
L/V, the inductance per unit volume of core material in 
terms of the wire diameter, d (cm), the winding factor p 
and the effective permeability ye. The formule are 
particularly adapted for graphical presentation and a 
universal chart for design is presented. 

The relation between the thermal and optical energies 
of an electron trapped at an interstitial or substitutional 
ion in an ionic crystal is discussed in Ref. L/T324, “A 
Comparison of Ionisation Energies of Trapped Electrons 
in Ionic Solids Using the Static Model,” by J. H. Simpson 
(price 6s). It is shown that, for the static case, both 
optical and thermal ionisation energies may be determined 
by the methods of Fréhlich (1954) and the results are 
compared with those obtained by another method 


(Simpson 1949). 
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HIGH-SPEED OSCILLOGRAPHS 


[_E.E. Measurement and Control Section Paper 


“ 
f WO papers on the performance of high-speed cathode- 
ray oscillographs were presented on 12th February before 
the Measurement and Control Section of the Institution 
of Electrical Engineers by Messrs. M. E. Haine (A.E.I. 
Research Laboratory) and M. W. Jervis (A.E.I.-John 
Thompson Nuclear Energy Co.). In the first the authors 
analysed the limitations to writing speed and deflection 
sensitivity of the single-trace type in terms of theoretical 
electron-gun performance and spherical aberration of 
electron lenses. Considerable improvements over present 
designs were indicated as theoretically possible. 
The second paper described the design and construction 
of a new experimental demountable single-transient 
oscillograph with a very high writing speed. Recording 
was by direct action of electrons on a photographic plate. 
The temporal resolution was measured from oscillograms 
of voltages of frequencies up to 9,080 Mc/s, the limiting 
resolution being 2 X 10-18 sec per spot width, which was 
in agreement with design predictions. Development of 
special travelling-wave deflecting systems would be 
necessary to exploit fully the potential writing speeds. 


Discussion 


Mr. D. F. Oakeshott (C.E.A. Research Laboratories), 
who opened the discussion, said that to a large extent 
the speed of these instruments was not at present matched 
by the significance of the results, when dealing with single 
transients. It was one thing to whip a beam across a 
plate or screen at these very high speeds and quite another 
to persuade it to move in a manner which faithfully 
reflected the initial voltage phenomenon or current 
phenomenon under investigation. 

Although the authors had stated that the sealed-off tube 
and continuously-pumped methods were comparable, they 
had themselves used a continuously-pumped c.r.o., pre- 
sumably because it made construction and development 
a relatively straightforward matter, but it would be 
interesting to know the authors’ preference. 

One feature of importance was the ratio of Y-plate 
deflection voltage to main acceleration voltage. Often in 
the lower voltage tubes the Y-plate voltage not only 
deflected the beam but appreciably accelerated or 
decelerated it, altering the sensitivity. This imposed 
certain limitations on the method of applying calibration 
and phenomenon voltages. Presumably this effect was 
virtually absent in the authors’ own c.r.o. There was 
som2 evidence that the old pyro-soda developer gave 
effectively higher resolution than some so-called fine- 
grain ones. 

Dr. R. Feinberg (Ferranti, Ltd.), speaking of the 
recording medium, suggested that knowledge of the 
performance of phosphors was not yet sufficient to 
warrant clear-cut statements on their efficiency in high- 
speed irradiation, the build-up time of which was very 
important. A screen which gave higher resolution and 
more contrast could be produced not by the deposition 
of phosphor p2rticles but by a chemical deposition through 
vaporisition directly on to the glass face. 

In the electron beam svstem, the authors had discussed 
temporal resolution and deflection sensitivitv as the 
primary criteria, but they had not dealt with deflection 
defocusing and transit time effects. These were secondary 


criteria which entered into consideration of the ultimate 
design. 

Dr. R. F. Saxe (Queen Mary College) referred to the 
difficulties created by taking the time range down to 
10~!? sec, one of which was to put a transient into the 
oscillograph without distortion. 

Mr. H. G. Riddlestone (Electrical Research Association) 
agreed that the difficulty was not in the resolving power 
of the oscillograph but in getting transients on to the 
plates and recorded faithfully on the screen. The authors 
had shown the possibility of reducing the size of the tube 
without decreasing the resolution, which if feasible might 
improve the deflection system. 

Mr. Haine, in reply, said that the continuously-pumped 
oscillograph became more important at very high speeds. 
Simple continuously-pumped units could now be made 
which were reliable and did not suffer from the vacuum 
leaks which before the war wasted the time of those 
working on high-speed oscillography. He agreed with 
Dr. Feinberg that deflection defocusing was a secondary 
criterion, but it became significant only in the fastest 
oscillographs. The figure used for the efficiencies of the 
phosphors was about 25 per cent; these were absolute 
efficiencies. 

Mr. Jervis agreed that obtaining the high resolution 
was only the first step and that the problems of feeding 
in the signal were formidable. The size of the oscillo- 
graph described seemed a practical minimum ‘mit. 





Nuclear Science Research 


IT was announced in the House of Commons last week 
that, after consultation between the University Grants 
Committee, the Atomic Energy Authority, and the Depart- 
ments concerned, the Government had decided to set up 
a National Institute for Research in Nuclear Science. 

In a written reply to Mr. Fletcher, the Financial 
Secretary to the Treasury (Mr. Enoch Powell) explained 
that the main object of the Institute would be to provide, 
for common use by universities and others, facilities and 
equipment which were beyond the scope of individual 
universities and institutions carrying out research in the 
nuclear field. It would not replace the research now being 
done in individual universities with assistance from Govern- 
ment funds; nor would it affect the Government’s participa- 
tion in the international scheme for common facilities in 
Geneva. It would, in the Government’s view, satisfactorily 
fill a gap which would otherwise exist in this country’s power 
to keep in the forefront of nuclear progress. 

The Government proposed that the Institute should be 
financed in the main by grants through the Atomic Energy 
Authority from the Lord President’s atomic energy vote. 
The universities’ expenditure would be confined to the 
payment of the salaries and expenses of their own academic 
staff utilising the research facilities provided by the 
Institute. 

The Institute would be managed by a Governing Board 
appointed jointly by the Lord President of the Council and 
the Chancellor of the Exchequer, and consisting of repre- 
sentatives of the universities, the Atomic Energy Authority, 
the University Grants Committee, the Royal Society and 
the Department of Scientific and Industrial Research, with 
an independent chairman. Lord Bridges had accepted 
avpointment as chairman; the other members of the 
Governing Board would be announced in due course. 
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Engineering Applications of 


THOMAS HAWKESLEY LECTURE AT THE INSTITUTION OF MECHANICAL ENGINEERS 


Tae forty-third Thomas Hawksley Lecture was 
delivered by Sir Claude Gibb (chairman and managing 
director, C. A. Parsons & Co., Ltd.) on 15th February 
at a general meeting of the Institution of Mechanical 
Engineers arranged in conjunction with the British 
Nuclear Energy Conference. The subject was “Some 
Engineering Problems in Connection with the Industrial 
Application of Nuclear Energy.” ; 
Reasons for adopting natural-uranium, graphite- 
moderated, gas-cooled reactors for Calder Hall and the 
subsequent stations in the present C.E.A. programme 
were given as availability of materials, cost and expedi- 
ency, having regard to the insufficient output of coal and 
the costs and supply hazards of imported oil to meet the 
expected growth in electrical demand. Sufficient enriched 
uranium with its diffusion plant was not yet available; 
heavy water was superior to graphite in neutron economy 
but cost about a hundred times as much and required 
a large amount of electricity in its production; carbon- 
dioxide gas was indicated as coolant on all three counts. 
The complex nuclear calculations requisite had been 
greatly simplified and speeded up by a special analogue 
computer for determining the power-reactivity relationship 
of the core, typically that illustrated in Fig. 1. The maxi- 
mum rating of the fuel in the centre channel of the core, on 
which reactor economy largely depended, was determined 
by the maximum temperature permissible in the fuel rod 
and its can, which settled the inlet and outlet temperatures 
of the gas flow. Fuel elements had to be changed without 
affecting the electrical demand on the station. The 
roblems involved in doing so on load and detecting 
Bae fuel elements were far greater with liquid-metal 
cooling which, however, would reduce auxiliary power 
requirements from perhaps 10 per cent of the reactor 
output and raise the outlet temperature of the cooling 
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Fig. 1.—Core diameter in relation to net electrical output with 
constant maximum rating, reactor gas temperatures and 
maximum can temperature 


medium, thus giving improved efficiency and steam-cycle 
conditions. 

The fall of capital cost per kW with electrical output 
was indicated in Fig. 2. It corresponded with reactor- 
wall thickness which, for the natural-uranium type, was 
restricted to that feasible with final welding on the 
construction site, thus limiting upper gas temperatures 
because of metallurgical considerations. At Calder Hall 
the reactor vessels were of 2in thick special mild stecl 
plate, but subsequent research had shown site welding 
of 3in plate to be now possible and probably more later. 
To change from the present vertical cylindrical vessels 
to spherical vessels, allowing higher gas pressures to be 
adopted, awaited the solution of many problems, such 
as the sealing of inlet and outlet gas paths from the walls 
to the core without adding appreciable temperature 
stresses to the already pressure-stressed walls. Charge 
and discharge mechanisms and control rods should all be 
capable of withdrawal, since the full long-term effects 
of radiation were not yet sufficiently known to face the 
possibility of failure inside the reactor of any irremovable 
moving parts. 

The proposed 300 MW C.E.A. station at Bradwell, 
Essex, would have two reactors, 66ft in diameter, 
of 3in thick special steel, each with six heat exchangers 
with dimensions substantially similar to those at Calder 
Hall but with twice the unit heat output. Cooling would 
be by carbon dioxide at 10 atm. Steam conditions on a 
dual-pressure cycle would be 750 lb/sq in (gauge) and 
180 lb/sq in and 700 deg F, giving a net cycle efficiency 
on kWh sent out of over 28 per cent. Six 52 MW two- 
cylinder main and three auxiliary turbo-alternators would 
bring the total installed capacity up to 390 MW, to include 
a margin for improvement in reactor performance. The 
reactors were designed for continuous recharging of fuel 
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Fig. 2.—Capital cost and net electrical output with constant 
factors as in Fig. | 


while giving full output. For rapid erection of the station 
a 200 ton gantry crane would be employed, 14oft high 
and 167ft span. 

» Lhe use of natural uranium restricted the canning 
material at present to magnesium or aluminium. 
Magnesium was superior because of its lower neutron 
capture and better compatibility with uranium. It had 
therefore been chosen (in spite of limitations due to °ts 
physical properties) for Calder Hall and the C.E.A. 
stations now being built. The maximum permissible 
surface temperature of the magnesium fuel can was 
450 deg C and the aim was to reconcile the conflicting 
claims of high outlet-gas temperature, high heat rating 
of the fuel and economic pumping power. Natural 
uranium changed its crystalline structure at about 
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Nuclear Energy 


650 deg C with a considerable change in volume which 
on periodic repetition might destroy the mechanical 
strength of the fuel bar and, more important, of its 
container, allowing fission products to escape. The 
uranium ranged in temperature from 200 to 600 deg C, 
depending upon its position in the core. At the higher 
temperatures it was relatively weak and creep might be 
accelerated and distortion occur through irradiation. The 
uranium must therefore be so arranged as to minimise 
the forces imposed by its own weight or be supported 
continuously along its length. A core with vertical 
channels was preferable, with gravity assisted refuelling 
from the top through stand pipes separate from those 
of the control rods. 

The gas-cooled graphite-moderated reactor presented 
no hazard to the general public. Nor would it suffer 
serious damage from failure of its control or main cooling 
systems in view of the means adopted to avoid excessive 
fuel temperatures resulting from the ratio of the heat 
output to coolant flow exceeding the design value. 
Cessation of gas circulation would cause more rapid 
heating than would incorrect control-rod withdrawal, 
which could easily be countered manually in the time 
available even should the tripping devices fail. Reduction 
in the coolant flow would cause the reactor power to 
fall because of the negative temperature coefficient of 
uranium. If the reduction were rapid, however, the 
transient temperature rise could be excessive but for 
the limitation imposed by design of the coolant circuit 
to keep a sufficient gas flow by natural circulation until 
auxiliary apparatus came into operation (Fig. 3). During 
operation the output of a base-load station would range 
between 70 and 100 per cent of full load and, for efficiency, 
the gas outlet temperature should be maintained while the 
mass flow of gas was varied by change of blower speed. 
This method retained good steam conditions. It also 
saved blower power, e.g. at 80 per cent load this was 
only about one-half of normal and for a large station 
would save 10 to 15 MW. 

The maximum gas temperature at the outlet from the 
reactor (about 400 deg C with magnesium fuel cans) 
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Fig. 3.—Coincident failure of gas blowers and tripping by control 
rods (variable blower inertia) 


produced an overall cycle efficiency of 26 per cent, which 
was raised to over 28 per cent by the use of a dual- 
pressure cycle. Part of the steam was generated at 
200 Ib/sq in and the remainder at 700 Ib/sq in and used 
in turbines with two injection points. Choice of pressures 
for optimum efficiency was dependent upon the degree 
of feed heating and the quantity ratio of high- and low- 
pressure steam. This produced a high wetness and a 
large volume of steam at the double turbine exhaust, 
the design of which limited output to 50 or 60 MW at 
3,000 r.p.m. compared with 120 MW for plant operated 
at 1,500 lb/sq in and 1,050 deg F. 

Pressure vessels, reactors, ducts, boilers and circulators 
must be maintained at as nearly constant pressure and 
temperature as possible, since stress and temperature 
cycling increased maintenance. This applied particularly 
to reactor vessels so as to avoid irradiation effects on the 
crown of the shell. The boilers would receive oxygen- 
free condensate feed if the turbo-generators were con- 
tinuously on load and on the gas side would have relatively 
pure carbon-dioxide; consequently they should need a 

egligible amount of maintenance. 








WHEN he delivered the fourth Trotter-Paterson Memorial 
Lecture to the Illuminating Engineering Society at the 
Royal Institution in London last week, Sir Lawrence Bragg 
discussed the interference of waves. He began by repeat- 
ing Thomas Young’s ripple tank experiment on interference, 
to demonstrate the wave character of light. Next, he 
showed how standing waves are produced when a train of 
waves is reflected so that interference occurs between out- 
going waves and those returning along the same path. He 
also showed how the same phenomenon occurs with sound 
waves. 

Using a klystron emitting waves of about 4in long Sir 
l_awrence then demonstrated how radio waves also behave 
in the manner normally associated with light. He then 
Gescribed the work in which he had been associated with 
his father, Sir William Bragg, on the deduction of the 
molecular structure of crystals by the study of patterns 
formed by the interference of X-rays when passed through 

a crystal. 

A vote of thanks to Sir Lawrence was proposed by Dr. 


Trotter-Paterson Memorial Lecture 






W. S. Stiles of the National Physical Laboratory and 
seconded by Dr. J. N. Aldington, managing director of 
Siemens Brothers & Co., Ltd. 





Mathematical Tables 


WORK on computational problems at the National Physical 
Laboratory, Teddington, often requires the tabulation of 
mathematical functions likely to have applications beyond 
those concerned with the immediate problems being 
studied. In view of this, the Mathematics Division of the 
Laboratory is to publish a series of such mathematical 
tables. The first of these, “ Mathematical Tables, Volume 
1. The Use and Construction of Mathematical Tables,” 
has just been published by H.M. Stationery Office for the 
Department of Scientific and Industrial Research, price 
17s 6d ($3.15 in the U.S.A.), postage extra. This intro- 
ductory volume discusses topics relevant to the whole 
series, particularly the choice of plains aids and 
methods of computation. 








THE centenary of the birth of the great German physicist, 
Heinrich Hertz, occurs to-day (22nd February). Hertz 
was the eldest son of Dr. Hertz, a Hamburg barrister who 
subsequently became a senator. His education began in 
a municipal primary school, but later he entered the high 
school and, in due course, passed his matriculation 
examination. While still attending school he learnt how 
to handle a lathe; to construct serviceable optical and 
mechanical instruments; and to work at the bench and 
drawing board. 

Hertz, like many brilliant men, was excessively modest, 
and at first decided to content himself with a job as 
engineer. Not until 1877, when he was twenty, and after 
much vacillation, was he prevailed upon to take up an 
academic career. In the autumn of 1878 he went to 
Berlin, and it was as a university student, experimenting 
in the physical laboratory, that he became acquainted with 
Professor von Helmholtz, a remarkable man whose 
investigations covered practically the whole realm of 
science. He was to exercise a considerable influence over 
his pupil. 

In 1880 Hertz was appointed demonstrator in the 
Physical Laboratory at Berlin University, and three years 
later was asked by the Prussian Education Department 
to accept an appointment in Kiel, where he began to study 
Clerk Maxwell’s electro-magnetic theory. These studies 
were to result, a few years later, in the discovery with 
which his name will always be associated. 
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Hertz made another move in 1885, this time tv 
Carlsruhe, the capital of Baden, where he took up the 
appointment of Professor of Physics in the technical 
school. Almost simultaneously there came a message 
from von Helmholtz drawing attention to a prize offered 
by the Berlin Academy of Sciences for the experimental 
establishment of a relationship between electro-magnetic 
action and the polarisation of a dielectric. 

Though von Helmholtz offered to place the resources 
of his institute at Hertz’s disposal, the latter did not take 
the proposal seriously, as he had no constructive ideas 
on the subject. Nevertheless, he did eventually set to 
work on the problem posed by von Helmholtz and, quiie 
accidentally, established the existence of electro-magnetic 
waves and their propagation through space. In his early 
experiments he connected a coil in series with a condenser 
and spark gap, and found that the discharge of the con- 
denser across the spark gap produced an oscillation which 
could be picked up in an adjoining room, though there 
was no direct connection between the two circuits. 

Hertz demonstrated that the waves could be reflected 
and refracted in a manner similar to the reflection and 
refraction of light. He also made measurements of the 
wavelengths, and calculations of frequency, which enabled 
him, in 1887, to estimate the velocity of the waves to be 
186,000 miles per second which is, of course, the velocity 
of light. These were the revolutionary discoveries on 
which the whole of the modern radio industry is based. 

The most significant part of Heinrich Hertz’s life-work 
was accomplished after 1885, when he was acting as 
Professor of Physics at Bonn University. In 1889 he 
actually moved his residence to the Rhineland city, and 
the world began to acknowledge the value of his labours. 
He was awarded the Matteucci Medal of the Italian 
Scientific Society, the La Caze Prize of the Paris Academy 
of Sciences, the Baumgartner Prize of the Imperial 
Academy, Vienna, and many other honours. Unfor- 
tunately, he had only worked in Bonn a few years when 
he fell victim to a malignant disease. When he died in 
1894 he was only thirty-seven.—R.R. 





Refractory Materials for Turbine Stator Blades 


The account given in the paper of the work that had 
been done with such materials as alumina, zircon, silicon- 


SOME assistance in dealing with the problems that may 
arise in connection with the use of higher steam tempera- 
tures in electricity generation should be obtainable from 
a consideration of the work that has been done by Pametrada 
in the gas turbine field. As pointed out by Messrs. T. H. 
Blakeley and R. F. Darling in a paper read before the North- 
East Coast Institution of Engineers and Shipbuilders on 
8th February, gas turbines employed inlet temperatures of 
1,200 deg C or more which were well beyond what 
could be withstood by metallic materials. The existence 
of high centrifugal stresses in the rotors facilitated cooling 
of the blades by the thermo-siphon principle, but militated 
against the use of non-metallic materials, which tended 
to be relatively weak in tension. On the other hand, the 
stator blades offered a promising field for the application 
of such materials as would be gathered from an account 
of the work that had been carried out under laboratory 
conditions during the past eight years. 

Cooling a ring of nozzle blades effectively was difficult 
and complicated and the employment of non-metallic 
materials was an obvious field for investigation to solve it. 
An inherent difficulty was their relatively high brittleness, 
but this should hold few terrors for a generation of engi- 
neers which was embarking confidently on such problems 
as the application of nuclear energy. Designers, long 
accustomed to metals, must adapt their thinking to utilising 
available materials which at their best were somewhat akin 
to cast-iron at room temperature in their behaviour. 


carbide, metal-ceramic bodies (sometimes known as 
“ cermets ”), carbon and graphite indicated that stator blades 
could be made of zircon, but that their factor of safety was 
low. Metal-ceramic blades were more promising, but there 
was a nice balance between good creep resistance and good 
high temperature strength on the one hand and good 
thermal shock resistance on the other. 

More promising were the newer forms: of silicon carbide 
which were now being developed. These had excellent high 
temperature strength and good resistance to oxidation, 
thermal shock and creep, although their fabrication still 
presented difficulties. Carbon and graphite with an 
impervious casting would be ideal materials (apart fromm 
their intrinsic brittleness), but the perfect casting had yet 
to be developed. 

The prevention of gas leakage was a particularly serious 
problem which must be solved if progress was to continue. 
The answer might lie in the use of metallic mountings—- 
possibly protected with a casing of refractory—whic) 
could be relatively easily cooled as only a small amourt 
of the surface was exposed to the hot gas stream. 

To sum up, at least one material had emerged whic! 
seemed likely to fulfil the necessary requirements. A singic 
stage turbine embodying refractory stator blades in con- 
junction with a liquid-cooled rotor was, in fact, in course 
of development. 
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1.E.E. Utilisation Section Papers 


‘i 
ik HE discussion at the Utilisation Section of the 
Institution of Electrical Engineers on 14th February was 
devoted to three short papers by junior members. They 
were:— Self-Compensated Alternators,” by P. J. Bhatt, 
B.Sc.(Eng.); “ The Metal Rectifier and its Importance to 
the Electrical Engineer,” by D. Mangnall; and “ The 
Automatic Factory,” by G. F. Stewart, B.Sc. Mr. H. J. 
Gibson, chairman of the Section, was in the chair. 

Mr. Bhatt said that automatic voltage regulators fell 
generally into one of two groups—the functional and the 
feed-back type. The latter was fundamentally a hunting 
system whilst the former was an open-loop system which 
was very stable and practically instantaneous in action; 
hunting did not occur even with shock loading. The feed- 
back system was suitable for large machines, was expensive 
and required skilled maintenance, while the functional 
system was used with machines of small power, such as 
mobile machines on farms, mobile power stations and 
emergency lighting stations, where robustness, ease of 
maintenance and economy of first cost were more 
important than accuracy of regulation. He showed 
examples of various systems of intrinsic compensation in 
alternators. 

Mr. E. W. Krebs suggested that the author’s classifica- 
tion was somewhat arbitrary. It was possible to classify 
into functional and feed-back systems, but there was also 
a combination of the two. This was possibly the best, 
because it combined the advantages of the functional 
system, with its very quick response to transient 
phenomena, with the very good voltage regulation of the 
feed-back system. 


Metal Rectifiers 


Mr. Mangnall, in presenting his paper, said there were 
many important applications in industry where the use 
of direct current was either essential or was more efficient 
than alternating current. Of all the electric power used 
in ‘this country, probably 10 per cent was d.c., and of 
the many methods of converting a.c. to d.c., that of using 
metal rectifiers covered the widest range of application. 

In 1926 it had become possible to make the metal 
rectifier, a completely static device made up of a con- 
ductor copper and semi-conductor copper oxide which 
had the property of conducting readily in one direction 
and not another. By 1935 this rectifier was being installed 
at the rate of 5 MVA. The selenium rectifier had 
followed, and during the war the germanium and silicon 
crystal rectifiers had been developed. After describing 
cooling methods, he said that for aircraft operation it 
had been possible to reduce the weight of the rectifier 
to 1-67 lb/kW as against 12-15 lb/kW in free air. The 
saving of 1 lb in weight in the “‘ Comet ” gave a saving of 
£87 in operating costs. 

Among the applications of metal rectifiers were guided 
missiles, radio and television, aircraft, ships and electro- 
chemical processes. Equipment was being provided for 
electrolytic processing for 67 V at 23,000 A. 

The metal rectifier, especially the germanium and 
silicon junction types, was the subject of considerable 
development both at home and abroad. In 1955 rectifier 
equipment totalling 250 MVA capacity was provided by 
the British metal rectifier industry, so that from 1935 to 
1955 the industry had grown 50 times in size. The 
present output was 500 MVA, and it appeared that this 
rate of expansion would be maintained. 

Professor A. Tustin (Imperial College) spoke of the 


courageous decision to use a 50 c/s grid supply in 
the electrification of British Railways. This entailed the 
rectification of the alternating current on the rolling stock 
and the application of direct current to the motors. At 
the time of the decision it had been necessary to use the 
arc rectifier, which had reached a high degree of reliability 
and efficiency, but it was probable that one of the factors 
in the minds of those making the decision was the develop- 
ments, in particular, taking place in the junction type of 
silicon rectifier, which in a few years seemed likely to 
provide an extraordinarily compact, safe and reliable—as 
well as relatively cheap—means of converting a.c. to d.c. 
The chief limitation of the metal junction type rectifiers 
now available was that of temperature, which for 
germanium was about 75 deg C, but if the silicon rectifier 
became available it would raise this figure to about 200 
deg C. 

Mr. Stewart, in presenting his paper, described the 
functions of man in industry as “to inspect, to decide 
and to provide control for natural forces,” and outlined 
how these functions could be taken over from man in the 
automatic factory. 

To bring about an automatic factory, the whole process 
must be re-thought to evaluate the individual items of 
production work necessary in terms of inspection, decision, 
control and labour. It must be decided how these func- 
tions were to be carried out automatically, not in terms 
of how they were carried out manually but in terms of 
functions; and if necessary the product must be re-designed 
to fit it for automatic production. An exceptionally 
efficient maintenance organisation must be established, for 
on its shoulders rested the successful running of an auto- 
matic factory. On a ratio of five-to-one between capital 
investment and labour cost, and assuming the annual cost 
of a man-shift as £500, then a machine which would 
replace a three-man shift—one man working 24 hours— 
might be allowed to cost £7,500. 

Mr. R. J. Redding said that despite the success of the 
unattended hydro-electric power stations, it might be 
claimed that the chemical and oil processing industries 
approached most nearly to continuous automatic processes. 
Such progress resulted not only in financial savings and 
greater production but also in the introduction of more 
complicated processes—so much so that it was virtually 
impossible to run some plant without such modern devices. 





Primary Cells and Batteries 


THE latest edition of B.S. 1975 deals with primary cells 
and batteries for intrinsically safe circuits in coal mines, 
having been extended to include requirements for applica- 
tions other than bell signalling circuits, to which the 1953 
edition was restricted. It now applies to Leclanché cells 
and batteries of the wet and dry types, and to air-depolarised 
cells whose output is limited to satisfy the requirements of 
the Ministry of Power. Standard dimensions of dry cells 
and batteries and of the components of wet cells are specified, 
together with requirements for containers, current-limiting 
resistors, connecting wires and terminals. 

The purity of the zinc electrodes and of the electrolyte 
for wet cells is specified and the performance requirements 
include details of the discharge and storage tests, together 
with current and voltage limitation tests. The Standard was 
prepared under the authority of the Electrical Industry 
Standards Committee. Copies of B.S. 1975:1957 may be 
obtained from the British Standards Institution, 2, Park 
Street, London, W.1, price 3s 6d. 
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Electricians’ Wages Claim 


The Electrical Trades Union has 
presented a claim to the National 
Federated Electrical Association for 
increases in the wages of its members 
employed in the electrical contracting 
industry. The Union asks for a rise 
of 54d an hour for London members 
and 73d for those in the provinces. 
At present the rates per hour for 
journeymen electricians are as fol- 
lows:—Grade “A” Area (London), 
4s 93d; Mersey District, 4s 73d; Grade 
“B” Area, 4s 43d. The last increase 
(4d an hour) was made last March. 


Two Winders for South Wales 

Colliery 

Two a.c. winder equipments have 
been ordered from the Metropolitan- 
Vickers Electrical Co., Ltd., by the 
National Coal Board for installation in 
the east and west shafts of Nine Mile 
Point Colliery, near Ystrad Mynach, 
Glamorgan. The contract is worth 
about £150,000. 

Both equipments will be of the a.c. 
geared type, being driven by slip-ring 
induction motors connected direct to 
the 3-3 kV supply; the motors will be 
arranged for dynamic braking, using a 
d.c. supply from mercury arc rectifiers. 
The east shaft winder will have a 17ft 
diameter drum driven by a 1,850 h.p. 
motor with a liquid controller designed 
to allow the provision of closed loop 
control at some future date. The west 
shaft winder will be an 850 h.p. equip- 
ment driving a 16ft diameter drum. 
The electrical equipment of both 
winders will be manufactured by 
Metropolitan-Vickers, the mechanical 
parts being made by Robey & Co., 
Ltd., and M. B. Wild & Co., Ltd., 
acting as sub-contractors. 


Electrical Manufacture in Canada 


Preliminary estimates indicate that 
the output of Canada’s electrical 
manufacturing industry last year 
reached a record level of $1,200 million, 
representing a rise of about II per cent 
over 1955. These figures were given 
recently by Mr. James H. Goss, presi- 
dent of the Canadian General Electric 
Co., Ltd. who said that with the 
country so dependent on electric 
power, electrical manufacturers had 
almost unlimited business oppor- 
tunities. He pointed out, however, 
that the industry had to risk substantial 
investments in advance engineering, 
modernisation and expansion, and said 
that current levels of earnings in the 
industry would not supvort the 
required expenditures for these pur- 
poses in the yeers ahead. In 1955, for 
example, Cavadian electrical maru- 
facturers made a net profit of only 2-9 
cents on their sales dollar, compared 
with an average profit of 5-9 cents for 


all manufacturing industry. While the 
comparable figure for electrical manu- 
facturers in 1956 was expected to be 
somewhat higher, it would be well 
below the level necessary to finance the 
heavy investment required. 

Dealing with the demand for the 
industry’s products, he said that 
besides public utilities other industries 
had called upon electrical manufac- 
turers to supply a record volume of 
equipment in 1956. The steel industry 
was undergoing a major expansion 
programme; pulp and paper companies 
were adding new mills and increasing 
the speed of existing mills; the boom 
in uranium mining was opening up 
new areas of expansion; and oil com- 
panies were engaged in a heavy pro- 
gramme of pipeline construction. 
Looking to 1957, electrical manufac- 
turers anticipated another record 
volume of orders being placed by 
Canadian utilities. Business was, 
however, expected to level off some- 
what in the industrial area. 


New Cable Factory 


The foundation stone for a new 
factory to be erected for J. Day & Co. 
(Derby Works), Ltd., at Abbey Wood, 
London, S.E.2, was laid on Saturday 
of last week. About seventy guests 


Mr. S. Day addressing the guests during 
the ceremony at Abbey Wood. With him 
are his wife and two daughters 


and members of the Press attended the 
ceremony which was performed by the 
two eldest daughters of Mr. Sydney 
Day, managing director. 

The company, specialists in cables 
for electronics, atomic energy, aircraft, 
television, etc., was first established in 
1990 and moved to their main factory 
at Abbey Wood in 1946. The new 
building will occupy 25,000 sq ft and 
will increase the total productive area 
to approximately 100,000 sa ft. Work 
will also be found for a further 150 
people in addition to the 250 already 
emoloyed. 

H. A. Scrase & Partners are the 
architects and:L. H. Mildwater & Sons 


are the main contractors. It is hop:<d 
that the building will be complet:d 
within six months. 


British Plastics Industry 


The British plastics industry hid 
another record production and expert 
year in 1956, it is announced by tie 
British Plastics Federation. Output, 
which has been more than doubled 
since 1950, reached about 335,000 tous, 
an increase of more than 10,000 tons 
compared with the 1955 total of 324,000 
tons. Thermoplastics materials, in- 
cluding p.v.c., polythene and poly- 
styrene, were again responsible for 
more than 50 per cent of the output. 
Exports of plastics materials alone in 
1956 amounted to nearly 98,000 tons, 
valued at over £26 million, a rise of 
nearly 13,000 tons, valued at over 
£3 million, compared with the 1955 
figures, the previous highest. The 
exported materials consist of mould- 
ing powders, resins, sheet, rod, tube, 
film and foil, but do not include 
finished components and parts. 
Australia (with imports valued at over 
£2:75 million) remained the best 
market. 

Engineering Wages Claim 

Further arguments by the engineer- 
ing trade unions in favour of a Io per 
cent increase in wages were heard on 
12th February by representatives of 
the Engineering and Allied Employers’ 
National Federation, who said _ that 
they would report the proceedings to 
the management board of the Federa- 
tion on 28th February. 


Refrigerators and the Home 
Market 


Kelvinator’s partially completed 
factory at Bromborough has begun the 
assembly and delivery of domestic 
refrigerators and by the time of the 
official opening, probably in Septem- 
ber, it is expected that employment will 
be provided for 1,000 people. The 
factory, the largest ever constructed by 
the Government for lease to private 
industry, has 320,000 sq ft of floor 
space. Land and buildings will cost 
approximately £1,000,000, and by the 
time the factory is fully equipped a 
similar sum will be spent on plant and 
machinery. When the factory is fu'ly 
Operating it will manufacture 
assemble complete refrigerators ; 
other products (which eventually wi 
include a full range of domestic elec 
trical equipment, primarily ho: 
laundering appliances, and vend! 
machines), while the Crewe factc: 
will produce compressors a” 
refrizerating systems. 

Mr. D. A. Welch, sales mavac 
domestic appliances section, Kelvii 
tor, Ltd., stated at Livervool last wee 
that the refrigerator industry in | 
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Part of the display at the A.E.I. Shops and Streets Exhibition, Glasgow, and (right) Messrs. C. W. M. Phillips (manager, Lighting 















Department), J. M. Anderson (manager, Scotland and Northern Ireland) and O. W. J. Farmer (publicity manager) looking at some of the 


last 15 years had depended largely on 
export markets and competition in 
these was now becoming intense 
because of the establishment of fac- 
tories in other European countries. It 
was essential to develop home markets. 
In 1954 West Germany sold 370,000 
refrigerators in the home market; by 
1956 the figure had risen to 480,000. 
In Britain the corresponding figures 
were: 1954, 175,000; 1956, 165,000. 
The drop in our own home market 
sales must be attributed to restrictive 
regulations, particularly in hire pur- 
chase. Why should there be 50 per 
cent deposits on domestic refrigera- 
tors? That high initial deposit did 
not apply to cookers and other equip- 
ment, yet the refrigerator was the only 
appliance that really saved the food of 
the nation. 

In the last five years the refrigerator 
industry had exported domestic units 
to the value of £67 million or, if one 
included compressors and other items, 
over £100 million. Manufacturers 
could not afford to invest in new plant 
and new tooling to produce refrigera- 
tors which were technically ahead of 
those of the rest of the world unless 
they were assured of a healthy and 
progressive demand in the home 
market. Here the domestic refrigera- 
tor alone was discriminated against by 
the exorbitant rate of purchase tax. 


Glasgow Lighting Showrooms 


A new exhibition at the A.E.I. Lamp 
& Lighting Co.’s showroom in Water- 
loo Street, Glasgow, entitled “ Shops 
and Streets,” opened on 13th February. 
The exhibition shows the new range 
of Mazda shop and display lighting 
fittings, and also includes a large 
section devoted to exterior lighting 
including a selection of the latest street 
lighting lanterns and floodlights. The 
shop and display lighting range, which 
has over 120 variations, is prominently 
shown in the form of a visual catalogue. 

Street lighting has been given 
prominence among the various dis- 
plays of exterior lighting. The in- 
crease in night accidents on poorly lit 


contemporary lighting fittings 


highways has been dramatically repre- 
sented, and is compared with illustra- 
tions of the latest ““ Mazda” lanterns, 
control gear and columns designed 
for modern street lighting practice. 
Further displays in this section deal 
with lighting for shipyards, docks, rail- 
way sidings, marshalling yards, railway 
stations and floodlighting for buildings 
and sport. “ Mazda Invertrunking ” 
has been used for the suspension of 
many of the lighting exhibits and 
decorative panels carrying the tradi- 
tional figures of the constellations with 
the principal stars illuminated by 
“ Mazda” pygmy lamps. The exhibi- 
tion was designed by Robert Wetmore, 
M.S.I.A. At the opening ceremony 
guests from all parts of West Scotland 
were welcomed by Mr. J. M. Ander- 
son, regional manager for Scotland and 
Northern Ireland, Mr. C. W. M. 
Phillips, lighting manager and Mr. 
O. J. Farmer, publicity manager. 


Fair Trading Policy Amendments 


An addendum slip has been pre- 
pared by the Electrical Fair Trading 
Council for insertion in the 6th Edition 
of the Fair Trading Policy on page 
13. under “Recommendations and 
Notes ”—paragraph No. 8 entitled 
“ Authenticity of Orders.” Free copies 
may be obtained from the secretary, 
Sardinia House, Kingsway, W.C.2. 

The following further amendments 
have been made to the 6th Edition:— 
Schedules 2, 3 and 4.—Decoration 
Specialists: These schedules dealing 
with electric light fittings and acces- 
sories have been amended by the 
deletion in each case of the bracketed 
words “(who is registered with the 
Electrical Fair Trading Council by the 
E.L.F.A. as such).” In Schedules 1, 
25 35 4 S$» 58s 6, 7, 8; 10) E¥-and: 2 the 
paragraph reading : — “ Government 
Departments may be quoted special 
terms” has been deleted. The guid- 
ance in respect of terms for Govern- 
ment Departments will in future 
avpear under “ Recommerdations and 
Notes ” on page 13 of the Policy, in the 
following form:—“9. Government 


Departments: (i) In respect of large 
quantity buying, by annual contract or 
otherwise, the terms to Government 
Departments should be those com- 
mercially justified by reason of the 
quantity specified. (ii) In respect of 
all other Government Department 
orders, the terms should not exceed 
trade terms.” This recommendation 
does not apply to Schedule 9 deal- 
ing with Accumulators (Stationary 
Batteries). 


Fire Resistant Transformers 


Two fire resistant and explosion- 
proof power transformers have just 
been dispatched from the Crawley 
works of Brentford Transformers, Ltd., 
to the Nova Scotia Light & Power Co., 
Canada. They will be installed in a 
very dusty industrial situation and 
where the fire regulations are extremely 
stringent. The transformers are both 
rated at 500 kVA 2,300/575 V three- 
phase 60 c/s, the windings being 
delta connected. They are Class H 
insulated and contain no inflammable 


Core of Brentford Class H insulated nitro- 
gen filled transformer 
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materials in their construction whatso- 
ever. 

Each unit is contained in a sealed 
tank which is filled with nitrogen at 
a pressure of 3 lb/sq in at 25 deg C. 
Apart from the usual fittings, the 
transformer tanks are provided with 
vacuum pressure gauges with alarm 
contacts, and dial-type thermometers 
with alarm and trip contacts. Each 
unit is provided with primary tappings 
for —24, —5, —7 and —I0 per cent 
of primary volts brought out to an 
externally operated off-circuit tapping 
switch. The terminal arrangements 
are cable boxes on the h.v. side and 
through stud terminals under a sheet 
steel cover provided with conduit entry 
on the L.v. side. 

Television Society Exhibition 

The 1957 exhibition of the Tele- 
vision Society will be held on 5th, 6th 
and 7th March at the Royal Hotel, 
Woburn Place, London, W.C.2. The 
outstanding exhibit this year will be 
the first demonstration at an exhibi- 
tion of colour television to N.T.S.C. 
standards. Colour signals will be 
generated from a Flying-Spot Colour 
Slide Scanner, éncoded and monitored 
on various colour receivers. Tickets 
are available free from the Society, 164, 
Shaftesbury Avenue, London, W.C.2. 


Oil-Filled Cable for Canada 


Pirelli-General Cable Works, Ltd., 
has received a third order for oil-filled 
cable for the hydro-electric power 
station at Kemano, British Columbia, 
of the Aluminum Co. of Canada, Ltd. 
This company is the principal fully- 
owned subsidiary of Aluminium, Ltd. 
The contract covers the manufacture 
and installation of a complete 3-phase 
circuit comprising over 6,o0oft of 
single-core 0-4 sq in 301 kV oil-filled 
cable and accessories. The cable will 
run through a tunnel 670 yd long from 
the power station to the terminal of 
the overhead line which transmits the 
power to the electrolytic refining plant 
at Kitimat, fifty miles away. It will 
be identical with the two previous 
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Pirelli-General installations for the 
Kemano-Kitimat project, the second 
of which was completed in September 
last year. This latest order, to the 
value of approximately £50,000, was 
secured in the face of strong com- 
petition from Canadian cable manu- 
facturers. All negotiations in connec- 


tion with the contract were carried out 
in Canada on behalf of Pirelli-General 
by the Amalgamated Electric Cor- 
poration, Ltd., Ottawa. 


Shorter Annealing Cycles 

When natural cooling was employed 
in the annealing of stainless steel strip 
and wire rod at the Trubrite Works of 
Arthur Lee & Sons, Ltd., Sheffield, 
the cooling cycle was 23 hours. That 
time has been reduced to 17 hours by 
cooling the hoods of bell furnaces 
externally by means of Woods of 
Colchester portable cooling fans. 
Fourteen of these fans are used for this 
purpose. As a result a high output 
is obtained with a relatively small 
number of hearths. In the flat wire 
annealing department, for example, 
the improved cooling time has enabled 
the floor space previously required to 
be cut by half. 


Digital and Control Techniques 

A two-day symposium on digital 
and control techniques was held at the 
Trafford Park Works of the Metro- 
politan-Vickers Electrical Co., Ltd., on 
5th and 6th February. The symposium 
was organised jointly by Metropolitan- 
Vickers and its subsidiary company, 
Sunvic Controls, Ltd., and a number 
of the company’s consultants, drawn 
from various universities, were present 
and took part in the discussions. 
Twelve papers were presented by 
M-V and Sunvic engineers, covering 
subjects under the grouping of servo- 
mechanisms, digital techniques and 
process control. 


Protecting Cold Stores 


A common problem in cold stores is 
the prevention of a rise in temperature 
when insulated doors are kept open to 

allow goods to be 
taken in and out of 
store. A_ simple 
but effective solu- 
tion is the “ Mini- 
veil,” an “ Aero- 
foil” fan, which 
blows a high velo- 
city air stream 
across the open 
doorway. Normally 
the unit is mounted 
directly over the 
outside of the door, 
but on sites where 
there is restricted 
headroom the 
arrangement can 


Two “ Miniveils ’’ fitted 
with I5in diameter 
“ Aerofoil ”’ fans 
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KETTLES AND PERCOLATORS 





The next of our three-weekly surveys 
of domestic electrical epuipment 
(Ist March issue) will deal with 
electrickettles and coffee percolators. 
Information, given in tabular form, 
will include details of capacity, load- 
ing, finish, price, etc. The subject 
of the following survey (22nd March) 
will be vacuum cleaners 





be varied. The fan is started as soon 
as the door is moved by the closing of 
a contract on the door frame. The 
“ Miniveil ” is made by Minikay, Ltd., 
and the “ Aerofoil” fan by Woods of 
Colchester, Ltd. 


Synthetic Rubber Symposium 


To mark the establishment of a 
synthetic rubber industry in this 
country the Rubber and Plastics Age 
is holding an international synthetic 
rubber symposium on 26th, 27th and 
28th March at Church House, West- 
minster, London, S.W.1. Details can 
be obtained on application to the 
Rubber & Technical Press, Ltd., Gay- 
wood House, Great Peter Street, 
London, S.W.1. 


Wireless & Electrical Year Boo 


The 1957 edition of the Wireless and 
Electrical Trader Year Book is now 
available. It includes condensed 
specifications of over 250 current com- 
mercial television receivers, and infor- 
mation on valve and cathode-ray tube 
base connections, with over 300 valve 
base diagrams. A new feature is a 
section giving brief details of domestic 
electrical appliances which have been 
reviewed during the past year in the 
Wireless and Electrical Trader. The 
special section giving both alpha- 
betical and territorial lists of radio and 
electrical wholesalers, in which associa- 
tion members are indicated, is again 
included, as also is the comprehensive 
table of television tuning frequencies 
of superhet receivers and sideband 
characteristics of superhet and TRF 
models. The complete text of wages 
agreement covering radio and tele- 
vision service engineers and appren- 
tices, together with wage rates of radio 
and television shop managers and 
assistants, is also given. The compre- 
hensive list of I.F. values of commercial 
radio receivers which have been 
marketed during the past nine years has 
been revised and extended. Other data 
include specifications of current radio 
receivers covering nearly 400 mode's, 
a B.B.C. and I.T.A. station guide, legal 
and licensing information and a direc- 
tory of trade associations. 

The usefulness of the Year Book 
has been enhanced by the separation 
of domestic electrical appliances from 
the general radio and electrical Buyers’ 
Guide. The various sections are 
printed on distinctively coloured paper, 
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and each is separated by a stout card, 
with thumb index, giving details of 
contents. 

The Year Book is available from the 
Trader Publishing Co., Ltd., Dorset 
House, Stamford Street, London, S.E.1, 
at 12s 6d (postage Is), with a reduc- 
tion to subscribers to Wireless and 
Electrical Trader. 


Dublin Productivity Conference 


At a five-day Electricity and Pro- 
ductivity Conference and Exhibition 
organised by the Electricity Supply 
Board, Ireland, which opened on 
Monday at the Royal Dublin Society 
Halls, a paper on “Prosperity, Pro- 
ductivity and Electricity” was pre- 
sented by Mr. L. Landon Goodman, 
B.Sc., A.M.I.E.E., of the Electrical 
Development Association. Mr. Lan- 
don Goodman said that what was 
required was not necessarily harder, 
but more intelligent, work. The 
simple fact that the relative cost of a 
horse-power hour of human energy/ 
animal energy/electrical energy was in 
the ratio of approximately 480/30/1 
was often forgotten. This ratio was 
the key to higher productivity and 
prosperity. The average man could 
exert not more than one-tenth or one- 
twentieth of a horse-power over a 
period of time. With this in mind, 
the improved output resulting from 
the installation of a simple electric 
pulley block, small belt conveyor or 
battery-electric truck could readily be 
seen. 

The study of materials-processing 
techniques was important, not only 
for the effect on the design of the 
product but also because of the 
improvements that a given method 
might make possible in, for instance, 
the plant layout and handling of 
materials. Modern electrical methods 
led to increased efficiency. The appli- 
cation of electro-heat in industry 
offered many advantages; cleanliness, 
ease of control, convenience and 
adaptability were important benefits. 
Working conditions, also, were 
improved, and safety was increased, 
and the design and quality of product 
were both improved. All those advan- 
tages were combined with a reduction 
in production costs. 

High frequency induction heating 
allowed the heating of components to 
take place actually on the production 
line, turning a difficult and skilled 
operation into one that could be done 
by unskilled labour with “ machine- 
tool” efficiency. The handling of 
parts from the production line to the 
heat-treatment shop was eliminated, 
the speed of operation was consider- 
ably increased, rejects were virtually 
eliminated and consistent quality 
resulted. 

Dielectric heating used for wood 
zlueing in a furniture factory could 
-educe by 69 per cent the floor area 
‘equired with the old method. Joints 
were “ set off ” in a matter of a minute. 
\gain, materials handling was con- 
siderably reduced, damage and faulty 









The electricity exhibit organised jointly by the Electrical Development Association 
and the South of Scotland Electricity Board at the Scottish Dairy Show (See ‘Electrical 
Review,” 15th February, page 300) 


production were reduced to negligible 
proportions, and the whole production 
process was speeded up. Combined 
with all those advantages was the fact 
that a more attractive design of product 
was made possible. 


Alleged Bribery and Corruption 


At the Liverpool Assizes on 14th 
February Fred Gilmour, managing 
director of Gilmours (Manchester), 
Ltd., was accused of giving bribes to 
three employees of the Metropolitan- 
Vickers Electrical Co., Ltd., Cyril 
Hubert Smith, works engineer, Arthur 
Smith, surveyor, and George Thomas 
King, purchasing agent, who were 
charged with receiving them. All four 
defendants pleaded “ Not guilty.” 

Mr. D. Karmel, Q.C., prosecuting, 
said that it was alleged that Gilmour 
had obtained painting contracts to the 
value of £279,000 from Metropolitan- 
Vickers, between 1951 and 1955, by 
bribing the other three defendants. 
Mr. Lomax, of Lomax Bros., Ltd., who 
had carried out work for Metropolitan- 
Vickers, found that contracts were 
going to Gilmours and discovered that 
they were consistently being under- 
quoted. He had raised the matter with 
Gilmour who admitted that he had 
access to Lomax’s prices. 

Gilmour was alleged to have given 
a car to Cyril Smith but he told the 
police that Smith had paid for it. He 
also said that decorations carried out 
for King had been paid for and that 
payments to Arthur Smith had been 
in respect of surveying work which he 
had done for Gilmours. 

Evidence was given by Mr. H. 
Adams, senior clerk in the Purchasing 
Department of Metropolitan-Vickers, 
who said that Gilmour had an excellent 
reputation for his work and did not 
claim for “extras” unless entitled to 
them. 

Mr. R. Barton, hotel manager, who 
was formerly assistant to the senior 
buyer of Metronolitan-Vickers, admit- 
ted that his wife, who had access to 


Gilmour’s safe during his absence in 
New Zealand, had made extracts from 
his books. That was after he (Barton) 
had been approached by the police. He 
said that he had left Metropolitan- 
Vickers after being rebuked by King 
for spending a holiday with Mrs. 
Barton at Gilmour’s bungalow. 

In cross examination Mr. Lomax 
agreed that there had been a “ cut price 
war” between his firm and Gilmours. 
He denied suggesting to Gilmour that 
they should start a price ring. The 
case was still proceeding as we went 
to press. 


Trade Announcements 


FitzGibbon & Murray, Ltd., have 
appointed Mr. P. W. Richards as their 
representative for the London and 
Greater London areas. 

Wood’s Agencies, wholesale elec- 
trical distributors, 375-7, St. Vincent 
Street, Glasgow, C.3, have been 
appointed as the Scottish depot for 
Heating Elements, Ltd. 

The north-eastern area sales office 
of Midland Silicones, Ltd., is now at 
5-7, New York Road, Leeds, 2 (tele- 
phone: Leeds 26768). 

The Gatehill Manufacturing Co., 
Ltd., has acquired Tym’s Electric, Ltd. 
The main offices and factory of Gate- 
hill Manufacturing have been trans- 
ferred to the old factory of Tym’s 
Electric, Ltd., at Kennard Road, E.15. 
Its existing policy of supplying whole- 
salers only remains. 

The Plastics Division of the Ment- 
more Manufacturing Co., Ltd., has 
moved to Six Hills Way, Stevenage, 
Herts. (telephone: Stevenage 1701). 

South Wales Switchgear, Ltd., 
announces the appointment of Mr. 
T. R. Wardle as representative for 
Southern and South East England. 

The Leicester Branch of Electrical 
Components, Ltd., has moved to 23a, 
Oxford Street, Leicester. The tele- 
phone number (Granby 321/2/3) is 
unchanged. 
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Output in January 

January is usually the month with 
the highest output and this year, 
although the period was comparatively 
mild, the total electricity generated 
exceeded 9,000 million kWh for the 
first time. The rate of increase of 5-1 
per cent was below the average for 
the past year but was more than in 
December (4-4 per cent). The total 
capacity of plant installed in generat- 
ing stations of the Central Electricity 
Authority, the North of Scotland 
Hydro-Electric Board and the South 
of Scotland Electricity Board at the 
end of January was 24,675 MW, an 
increase of 60 MW during the month. 
This addition was at Portishead “ B,” 


pleted; erection of 11 kV switchgear 
has commenced at Whitfield Street, 
St. Pancras; and 33 kV aluminium 
conductor cables from Finsbury 
Market to Osborn Street, Stepney, are 
now on load. 


Conclusion of Scottish Inquiry 


In his closing speech for the South 
of Scotland Electricity Board at the 
inquiry at Largs into the Board’s 
application for consent to build a 
nuclear generating station at Hunters- 
ton, Mr. A. Thomson, Q.C., on 12th 
February strongly refuted a suggestion 
that the Board had “pounced” on 
Hunterston without considering any 
alternative site. He agreed with Sir 
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where a further Metropolitan-Vickers 
set of that capacity was installed. 

Besides the electricity sent out for 
public supply, 841-5 million kWh was 
generated by industry in the four 
weeks ended 26th January last as 
compared with 818-3 million kWh in 
the corresponding period of 1956, an 
increase of 2-8 per cent. The indus- 
tries from which these returns are 
obtained do not include railways, 
transport undertakings, coal mines, gas 
works or petroleum refineries. 


L.E.B. Engineering Activities 


A report on the activities of the 
Engineering Department of the Lon- 
don Electricity Board states that the 
simultaneous 
December was 1,852,280 kW. The 
erection of the Central Authority’s 
fourth 15,000 kVA 66/11 kV trans- 
former at Bulwer Street, Hammer- 
smith, was completed and the set was 
commissioned in January. At King 
Henry’s Walk, Islington, three of the 
four transformer houses have been 
handed over for plant installation and 
three 15,000 kVA 66/11 kV trans- 
formers are being moved into position. 
The fourth 15,000 kVA 22/11 kV 
transformer at Stowage “B,” Dept- 
ford, has been cabled up; at Duke 
Street, Mayfair, the erection of a 
20,000 kVA transformer has been com- 


maximum demand in. 


* The total figure includes generation by other methods amounting to 13 million kWh. 


Randall Philip, Q.C., the Commis- 
sioner, that there was only one meeting 
of the Board at which plans were con- 
sidered, but would not accept the 
suggestion that at that meeting the 
Board did not have all the data one 
would expect a responsible Board to 
have. 


When the Commissioner criticised 
the Board for acting with undue haste 
in not “clearing the proposals for 
amenity” before going ahead with 
them, Mr. Thomson pointed out the 
urgency of the matter and hinted that it 
might be a case of “Hunterston or 
nothing ” so far as atomic power in the 
South of Scotland was concerned. He 
agreed that the procedure followed 
might not have been the normal one, 
but pointed to the Government’s call 
for a massive speed-up in the atomic 
energy programme and remarked that 
in a case like this it was natural to pro- 
ceed on parallel lines with several 
matters at the same time instead of 
dealing with them one by one. If the 
scheme was not started by the middle of 
this year, to be in operation by 1961, 
there was quite a considerable chance 
that it might not start in the South of 
Scotland at all. He gave an assurance 
that if the Secretary of State for Scot- 
land gave his consent the Board, before 
submitting its final plan, would obtain 
the views of the Royal Fine Art 


Commission and, if desired, of the 
Amenities Commission of the North of 
Scotland Hydro-Electric Board. 

Mr. C. H. Johnston, advocate, on 
behalf of the principal objectors, said 
it was unthinkable that the Board, 
realising the importance of the project, 
should not have made alternative plans 
in the event of consent being refused. 
He submitted that the Board’s mem- 
bers never had before them the 
information on which they could 
properly come to any firm decision. 
It was difficult to see why part-time 
members of the Board should be kept 
in the dark regarding the investigation 
of sites when there was clearly no 
delegation to the chairman or to any- 
one else to make decisions on sites. 
He did not suggest that the Board’s 
chairman deliberately acted in a way 
he thought was wrong. It seemed to 
be the great tragedy of this matter that 
the head of a public board of this kind 
should think that the way to decide 
on a site for a £37 million project was 
for one or two full-time members to 
push it through without laying before 
their part-time members in full detail 
the alternative to the proposals as 
recommended by the officials. 

The inquiry concluded on 13th 
February when addresses were given 
on behalf of various objectors. Sir 
Randall Philip will report to the Secre- 
tary of State for Scotland whose 
decision will be announced later. 


Cooling Towers for High 
Marnham 


A £750,000 contract for the erection, 
at the new power station at High 
Marnham, Nottinghamshire, of three 
cooling towers which are believed to 
be the biggest in the world, has been 
awarded by the Central Electricity 
Authority to the Mitchell Construction 
Co., of Peterborough. Provision is 
made in the contract for its possib!e 
extension to include the construction 
of two further towers. 

Each cooling tower is designed in 
conjunction with the 200 MW sets. 
The towers will be 349ft above pond- 
bottom and will have a diameter of 
about 266ft at base. Each will have 
a maximum capacity of six million 
gallons of water an hour which is 
circulated by a 6ft 3in diameter con- 
crete pipe connected to a centre ferd 
structure. The cooling system will use 
river water only in a closed circu. 
Water will be cooled from 87 deg F 
to 70 deg F during atmospheric condi- 
tions of 55 deg F dry bulb and 70 deg F 
humidity. The towers will be built cn 
natural marl and no piling will be 
necessary. They will be supported cn 
18in diameter diagonal columns. The 
cooling tower ponds will be 270ft in 
diameter, with a depth of 7ft, and each 
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will hold 2,500,000 gallons of water. 
The first tower is due to be finished 
by Ist February, 1959, and the whole 
contract is scheduled for completion 
by September, 1960. 


Domestic Off-Peak Tariff? 


Among the matters reported on at 
last week’s meeting of the London 
Electricity Consultative Council were 
an off-peak tariff for domestic con- 
sumers; the fixing of meters outside 
premises; and assisted wiring. The 
meeting was held at the Board’s new 
accounts offices at Newington House, 
London, S.E.1, Alderman I. J. Hay- 
ward, LL.D., J.P., presiding. 

Regarding the first of these subjects, 
it was reported that members had 
discussed the desirability of obtaining 
such a tariff, which had previously 
been recommended by the Council. 
The Board had been asked to give 
urgent consideration to this matter and 
its reply was awaited. Clarifying the 
type of tariff which was visualised, 
Mr. G. H. Randolph Martin, 
A.M.LE.E., deputy chairman, said he 
had in mind a two-rate meter scheme. 
An off-peak tariff of the kind available 
to industry and commerce would 
probably mean bringing two mains 
into a house. 

On the fixing of meters outside 
premises it was reported that, follow- 
ing a suggestion from the Council, the 
Board had sent a letter to all local 








authorities informing them of the 
experiment which was being con- 
ducted. Further particulars would be 
given when more experience had been 
obtained. 

It was reported that the Borough of 
Hackney had again raised the question 
of an assisted wiring scheme being 
introduced and the Consultative Coun- 
cil made a further approach to the 
Board. In reply the Board stated that 
it still did not feel able to introduce 
any such scheme at the present time. 

After the meeting the members of 
the Council were shown over the 
new offices and saw something of 
the advanced electronic accounting 
machinery installed, later inspecting 
the bulk supply control room and sub- 
station underneath. 


Leakage from Overhead Lines 


Derbyshire County Small Holdings 
and Agricultural Purposes Committee 
states in a report that it is “ somewhat 
concerned ” about recent reports of 
danger to human beings and farm 
animals arising apparently from leak- 
age through metal pylons carrying high 
voltage lines. The Committee says: 
“Wayleave has been granted from 
time to time to the electricity 
authorities to place such lines across 
the Council’s land and, although there 
have been no reported cases of people 
or animals killed or injured on the 
Council’s smallholdings by contact 
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with pylons, your Committee have 
sought an assurance.” 


Street Lighting 


The Minister of Housing and Local 
Government sanctioned the borrowing by local 
authorities of £515,556 during the quarter 
ended 31st December last, for public lighting. 

Dover Town Council is applying for per- 
mission to borrow £2,840 for street lighting 
improvements. 

Horbury U.D.C. is applying for sanction to 
borrow £3,027 for the conversion from gas to 
electricity of a further 124 street lamps. 

Wigan Corporation is considering a scheme 
for street lighting works estimated to cost 
£24,500. 

Luton Highways and Planning Committee is 
seeking the approval of the Ministry of Trans- 
port and Civil Aviation to schemes for the 
provision of Class “A” sodium lighting in 
parts of Farley Hill and Hitchin Road, and 
Class “B” sodium lighting in 108 streets 
within the borough. The estimated cost is 
£50,000. 

A ten-year street lighting conversion scheme 
to be carried out by Gateshead Town Council 
is estimated to cost £90,000, and the first 
stage, costing £10,009, is expected to be 
started during the coming municipal year. 
The main proposals are to replace all gas 
lighting in streets with 45 W sodium lamps. 
About 1,800 gas lamps will be replaced. 

Having been refused loan sanction for con- 
verting street lighting from gas to electricity 
at Broadway, Dormanstown, Redcar Town 
Council has decided to carry out a section of 
the work during the present year and to meet 
the cost out of revenue. The total cost of the 
change-over is estimated at £3,160. 

Scarborough Town Council is including in 
its annual estimates the sum of £7,150 for 
further stages of the plan for converting the 
town’s street lighting from gas to electricity. 









London 


IN our issue of 1st February, we gave a list of appointments 
of managers (present and designate) of the eighteen 


“ Managed Districts,” of the London 





Board Reorganisation 


Electricity Board, 





under its reorganisation programme. 
below a similar list of the engineers, commercial engineers 
and administrative officers for each district. 


We now publish 











District 
(Local Authorities’ Areas 
Covered) 
Hampstead and Willesden 


Chelsea, Kensington and 
Paddington 


Mr. G. W. Morgan, M.I.E.E. 
Hammersmith and Fulham Mr. W. J. Williams, Associate 


I.E.E. 
nan H. V. Billing, Associate I.E.E. 


Engineer 


Mr. S. Mawson, M. 
Mr. R. A. Blake, A. 


Mr. F. T. Morris 


Commercial Engineer 


i. 
M.I. 








Administrative Officer 


E.E. Mr. B. H. Jones 
E.E. Mr. A. G. Camidge 


Mr. L. R. Billingham, F.S.S. 


St. Pancras and St. Marylebone ae “ 7 Adams, B.Sc.(Eng.), Mr. H. S. Lenton, A.M.I.E.E. Mr. W. H. Matthews 
Holborn and Westminster Mr. E. A. Lyne et A. Phillips, Associate Mr. E. W. Herring, A.C.I.S. 
Hackney, Islington and Stoke Mr. J. P. Tanner, A.M.I.E.E. Mr. J. Dunwoody, Associate Mr. A. A. Smith 

Newington I.E.E 
City, Finsbury and Shoreditch Mr. Ms - ar Howard, M.I.E.E., Mr. W. F. Walton, A.M.I.E.E. Mr. J. W. Howe 
Bethnal Green, Poplar and Mr. T es i Associate Mr. V. F. Cook, A.S.A.A. Mr. E. C. Wyatt 


Stepney 


of ot tt ot 
tH 
mimi: 


-» M.Inst.F 


Walthamstow and Leyton Mr. A Quinton, B.Sc.(Eng.), Mr. D. Barrett, A.M.I.E.E. Mr. C. A. Adams, B.Sc.(Econ.) 
.M.I.Mech.E., M.I.E.E. 

Chigwell (part), Dagenham (part), Mr. R. M. Lee, M. I.E.E. Mr. H. B. Wells Mr. G. H. Knight, A.C.I.S. 
Ilford, Wanstead and Woodford 

Barking, East Ham and West Ham Mr. H. A. Phillips Mr. W. R. Gooud, A.M.I.E.E. Mr. G. E. Morriss 

Barnes, Battersea and Wandsworth Mr. R. W. Street, M.I.E.E. Mr. L. W. J. Hetherington Mr. T. Porter 

Malden and Coombe, Merton and Mr. E. J. Hayward, Associate Mr. E. W. Gough Mr. W. H. Crisp 
Morden, Mitcham and Wimble- I.E.E. 


don 

Camberwell and Lambeth 

Bermondsey, Deptford and South- 
wark 

EPeckenham, Bromley, Lewisham 
and Penge 

Creenwich and Woolwich 

Bexley, Cravford, Dartford, 
Erith, Chislehurst and Sidcup 
(part) 


Mr. A. H. Lowman, A.M.I.E.E. 
Mr. C. S. Brookes, A.M.I.E.E. 


Mr. R. L. Welsby, A.M.1.E.E. 


Mr. A. J. Spraggons, A.M.I.E.E. 
Mr. D. Anderson 


Mr. E. H. Hall 
Mr. R. D. Goodson 


Mr. W. G. Nottage, A.M.I.E.E. 
Mr. J. Barrett, A.M.I.E.E. 


Mr. N. C. Abbott, A.M.I.E.E. 


Mr. W. H. D. Grout 
Mr. N. B. Stevens, A.C.I.S. 


Mr. S. Moth, A.C.I.S., D.P.A. 


Mr. H. Law 
Mr. B. F. Voss 




















NEW 
ELECTRICAL 


EQUIPMENT 





Electric Lawnmower 


The 1957 range of electric lawn- 
mowers just announced by H. C. WEBB 
& Co., Ltp., Tame Road, Witton, 
Birmingham, 6, includes a new 1I4in 
self-propelled model. The drive to 
the rear rollers is controlled by a car 
type gear lever, providing instant 
change from fully propelled to cutter 
drive only. 

Two models are available, one 
having eight blades giving 76 cuts/yd 
and the other six blades giving 57 


Webb |4in electric lawnmower 


cuts/yd. Power is derived from a 
4 h.p. Hoover motor with chain drive 
to the back rollers. The voltage ranges 
are I10, 200/220 and 230/250. 

The price, complete with rooft of 
heavy duty cable with waterproof 
connector, is £37 17s plus £8 17s 2d 
purchase tax in the United Kingdom. 


Bell Transformer 

A new bell transformer now avail- 
able from the GENERAL ELECTRIC Co., 
Ltp., Magnet House, Kingsway, 
London, W.C.2, complies with B.S. 
832 : 1945 for class “ A” transformers 
at 10 VA rating. It has a single- 
bobbin, double-wound, secondary 
winding centre tapped to earth. 
Primary coils are wound to 100/130 or 
200/250 V, 40/60 c/s. The secondary 
winding is protected by two 1 A 


G.E.C. bell transformer 


cartridge fuses and tapped for 4, 8 and 
12. 

Two spare 1 A fuses are provided. 
The overall dimensions are 5}in by 
23in by 2y¢in, and the transformer has 
a brown Bakelite case. The price of the 
unit (L.3156) is £1 2s 8d. 


Commercial Fluorescent Lighting 

Fitting 

Details have been released by 
HOLOPHANE, LTp., Elverton Street, 
Westminster, London, S.W.1, of the 
“ Holoflux ” optical louvre for scientific 
control of tubular fluorescent light 
sources. ; 

The company has developed a 
unique system of conical prisms which 
form a pleasing pattern in light- 
controlling plates of high durability. It 
is claimed that an extremely efficient 
control of light is obtainable from 
these prismatic panels, providing low 
levels of, source brightness with high 
utilisation. 

The prismatic patterns are not 
merely light diffusers but restrict the 
emitted light mainly to angles within 
45 deg of the downward vertical. The 
luminance or photometric brightness 
of the fitting is therefore greatly 
reduced when viewed from angles 
within 40 deg of the horizontal. 

The complete range offers the archi- 


** Holoflux ” fluorescent lighting system for 
commercial applications 
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tect and lighting engineer a variety of 
fittings and lamp arrangements frorn 
which to select the most suitable types 
for efficient levels of illumination, at 
the same time reducing the brightne:s 
of multi-lamp fluorescent fittings io 
comfortable levels. 


Drainage Pump 

A new heavy duty submersible unit, 
developed for drainage applications, is 
the latest addition to the range of fully 
submersible deep well electric pumps 
manufactured by SuMO Pumps, Ltp., 
Crawley, Sussex. It has been built to 
withstand the harshest treatment in 
field use and is capable of dealing with 
water containing mud, sand or small 
stones, in fact anything that will pass 
through the Zin mesh of its stainless 
steel strainer. It is supplied with 
either of two bronze impellers giving 
respective outputs of 15,000 to 5,000 
gal/hr at 17 to soft head and 15,000 to 
6,000 gal/hr at 30 to 6oft head. 

The impeller and the wearing ring 
surrounding its inlet are easily remov- 
able for inspection and replacement 
and are the only major components of 
the pump subject to wear when pump- 
ing abrasive articles. The interior of 
its 73 h.p. squirrel cage motor is filled 
with light oil which lubricates the 
lower journal bearing while the upper 
bearing, which also takes the thrust 
load, is in a grease-filled compartment. 
The stator windings are sealed by the 
outer walls of the motor housing, the 
upper and lower flanges and a thin 
stainless steel enclosure tube. An 
automatically resetting thermostat is 
embodied in the stator housing for 
protection in the event of the water 
supply ceasing and the pump being left 
running dry, or jamming accidentally. 

The total weight of the pump is 
238 lb and its design enables it to be 
either rolled along the ground or 
moved, “milk-churn” style, without 
damage. Installation is easy and 
quick, the pump being simply sus- 
pended at the end of its delivery pipe, 


Sumo submersible drainage pump 
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lowered, and connected to an a.c. 
supply. The connecting multi-core 
cable is heavily sheathed and metal 
braided and is led into a specially 
designed waterproof terminal box on 
the motor. 

The company has also developed a 
starter for this pump. It incorporates 
an earth leakage protection device as 
well as the necessary thermostat con- 
nections, and the overloads are set to 
safeguard the pump at the voltage and 
frequency specified. This starter can 
be supplied with its own portable 
stand. 


L.F. Waveform Generator 


A low frequency waveform genera- 
tor, Type LF 51, has recently been 
designed by SERVOMEX CONTROLS, 
Ltp., Crowborough Hill, Jarvis Brook, 
Sussex, for testing automatic control 
systems. It generates a wide variety 
of electrical test signals over the range 
of frequencies encountered in servo- 
mechanisms, process controllers and 
mechanical systems in general. It also 
has applications in physiology, in pro- 
gramming automatic systems and in 
analogue computers. 


Reversing Contactors 


D.c. contactors for reversing as 
well as starting and stopping squirrel 
cage motors are now being manufac- 
tured by SQuARE D, LTD., 100, Alders- 
gate Street, London, E.C.1. Known 
as class 8702 reversing contactors, they 
consist of two standard Square D 
class 8502 magnetic contactors, elec- 
trically and mechanically interlocked 
to ensure that only one is closed at 





Square D a.c. reversing contactor 


any time, mounted on a common base. 
One contactor connects the motor for 
forward operation and the other for 
reverse. A normally closed auxiliary 
switch is mounted on each contactor 
and is wired in series with the opposite 
contactor coil. 

Ease of installation and similarity of 
design with other equipment made by 
the company is a feature of the new 
contactors and they can be used in 
conjunction with Square D_ push- 
buttons, limit switches, or pneumatic 
timing relays. Additional normally 
‘open or normally closed auxiliary con- 
tacts for operation of remote pilot 
lights or interlocking with other 
apparatus can be provided, either in 








original manufacture or in packaged 
kits for later installation on site. 

The contactors are of the vertical 
action type and are fitted with double 
break silver contacts. Five sizes are 
available, in current ratings from 15 
to 150 A, and they can be supplied 
either open or mounted in a general 
purpose enclosure for indoor use in 
normal atmospheric conditions. The 
enclosure provides protection against 
accidental contact with live parts and 
can be padlocked to prevent un- 
authorised access. 


Insulating Capillary Tubing 

A new type of machine for 
chemically and electrically insulating 
capillary tubing has recently been 
developed by CrEAToRS, LTD., Plansel 
Works, Sheerwater, Woking, Surrey. 
This newly-developed equipment 
covers economically lengths as small 
as 30 to $oft in any thickness of p.v.c. 
from 0-010 to 0-015in upwards. Various 
grades of p.v.c. can be used; in fact, 
some semi-rigid grades, whilst still 
flexible, add considerable support to 
the capillary tubing and therefore 
enable the metal wall thickness of the 
tubing to be reduced considerably. 

The new process is also adaptable 
to heavy coils of copper and brass 
tubing and copper covered electrical 
conductors as used for under-floor 
heating, etc. 


Diesel Generating Sets 

NEWAGE (MANCHESTER), LTD., 6, 
Carlos Place, Grosvenor Square, 
London, W.1, have just announced a 


34 kW Newage/B.M.C. generating set 






























new standard range of generating sets 
incorporating the Newage/B.M.C. 
set engines. The range consists of 
three basic models, the 2-2 litre diesel 
engine with an output of 10/12 kW at 
1,500 r.p.m. 50 c/s and 14 kW at 1,800 
r.p.m. 60 c/s; the 3-4 litre diesel with 
an output of 12/20 kW at 1,500 r.p.m. 
50 c/s and 24 kW at 1,800 r.p.m. 60 
c/s; and the 5-1 litre diesel with an 
output of 30 kW at 1,500 r.p.m. 50 c/s 
and 34 kW at 1,800 r.p.m. 60 c/s. 


Electric Paint Stripper 

With the aid of the new “Cobra 
Heat-Wave ” electric paint stripper to 
be marketed this spring by the OSBORN 
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MANUFACTURING 
Co., LTpD., 5-13, 
Highgate Square, 
Birmingham, 12, 
the removal of 
old paint can 
easily be tackled 
by an ordinary 
scraper knife. 
The main body 
of the appliance 
is of cast alu- 
minium, making 
for lightness in 
use, and insula- 
tion between the 
element and body 
helps to keep the 
handle cool. The 
700 W ceramic 
element is pro- 
tected by a wire 
grid. Six feet of 
3-core v.i.r. cable 
is attached and 
the price is 
£2 9s 6d. An 18ft 
cotton - covered 
v.i.r. 3-core flex with 3-pin plug and 
adaptor can be supplied for 13s. 


Earth Leakage Unit 
A transportable monitoring earth 
leakage unit designed for protecting 
users of portable equipment such as 
electric floor washers, polishers, and 
welding sets against shock is announced 
by SIEMENS BROTHERS & Co., LTD., 
38-39, Upper Thames Street, E.C.4. 

The unit is fitted with two four-pin 
15 A outlet sockets each protected by 
a single pole h.r.c. fuse, enabling two 
portable pieces of equipment to be 
used simultaneously. The unit incor- 
porates a 1-25 kVA low voltage 
230/110 V transformer having the 
centre point of the secondary winding 
earthed. This supplies a low voltage 
for the portable equipment being used, 
with a maximum of §5 V to earth. 

A 230/12 V transformer and a 12 V 
relay provide the monitoring circuit, 
and a standard voltage operated earth 
leakage circuit-breaker ensures normal 
earth leakage protection in addition to 
the monitoring of the earthing leads. 
If it is desired to use one outlet only 
from the unit a shorting plug is pro- 
vided for the socket not in use. 





Osborn ‘ Cobra Heat- 
Wave” electric paint 
Stripper 












Siemens trans- 
portable mon- 
itoring earth 

leakage unit 
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Financial Section 





STOCKS and 
SHARES 


FOR the market in electrical equipment 
shares, the season of company dividends 
and reports was given a capital start by 
the English Electric Company, whose 
results for 1956 came out well above 
expectations. For the most part, how- 
ever, Stock Exchange markets have 
fallen into a mood much quieter than 
that which kept prices moving briskly 
upwards last month in anticipation of 
the cut in Bank Rate. Among the 
influences at work, the nervous 
behaviour of Wall Street has infected 
sentiment here to some extent. In the 
gilt-edged market, the tendency has 
been to retrace a few steps of the 
recovery movement of previous weeks. 
Industrials generally seem to lack 
inspiration, except at points affected by 
individual company news. 


English Electric Results 

The improvement in group profits 
reported by English Electric, in its 
preliminary statement, and the raising 
of the final dividend on account of 
1956, agreeably surprised the market. 
Few people had expected any change 
in the distribution, and although the 
company has not yet instituted half- 
yearly reports, expectations had been 
prepared to see earnings affected by the 
narrowing of profit margins reported by 
other electrical concerns during the 
course of last year. In the event, the 
net surplus attributable to the parent 
company (after taxation of nearly 
£34 million) has come out some 
£160,000 better at £2-9 million, despite 
a substantial increase in the amount 
provided for depreciation. While rais- 
ing the ordinary dividend to a total of 
14 per cent, against 12} per cent 
previously, the company is again 
ploughing back the best part of two- 
thirds of the profit into the business. 
After rising 3s 9d to 56s 3d, the £1 
shares show a yield of just on 5 per cent 
from the new rate of dividend. There 
is general anticipation of a fresh issue of 
capital before long. 


Minor Changes 

The English Eleciric results induced 
firmness in the shares of the other big 
electrical engineering groups. Reyrolle 
moved up again to the £5 mark, and 
Parsons put on 3s 3d to §9s 6d. G.E.C. 
remained at 55s, a shilling or so below 
the price of English Electric: in both 
cases the rate of dividend is now the 
same. Cable shares were better, im- 
provements being shown by Johnson 
& Phillips at 31s 3d., L.E.W. at 48s and 


Scottish Cables at 18s 9d, but in general 
the changes on the week were of little 
consequence. Rheostatic retained their 
rise to I0s in anticipation of the 
declaration of the final dividend, which 
will be due next month and will apply 
to capital doubled by last year’s 
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“rights ” issue. Decca were active 
in advance of that company’s dividend 
decision. 


International Combustion 


Another good statement of annval 
results came last week from Inter- 


Price Changes ia 





Week’s 
Middle Rise 


Nom. price 


Value 


. Company or Board 


or 


I8th Feb. Fall 


Dividend 1956 
— 4 

Pre- Last Yield% High- Low- 
vious est est 





Gilt-edged Stocks 
Brit. Elec. 1968/73 aie as AGO 794 
Brit. Elec. 1974/77 nae ics, GO) 76} 
Brit. Elec. 1976/79 ce ... 100 81} 
Brit. Elec. 1974/79 ig ce OO 90} 


Overseas Electric Supply 


Calcutta Elec. fo ae ae | 18/6 
East African Power et vast 20/6 
Nigerian Elec... ites ean: ae 17/6 
Perak Hydro-Elec. oe ee 14/3 


Equipment and Manufacturing 


Aberdare Cables ... ee: sw ) Se 10/6 
Aerialite ... sie Pt ae 5/9 
Allen, W. H. es os 3 38/3 
Aron Elec. Ord. ... wg site 55/- 
Assd. Automation oe wie 20/3 
Assoc. Elec. Ord. ... ive ae 66/3 
Automatic Tel. & El. Sie eae 57/6 
Babcock & Wilcox ue sii 80/- 
Baldwin, H.J.... na ae 4/6 
Bakelite... ea bas is 21/3 
Berry's Electric ... ae see 5/9 
British Aluminium eels ave 65/- 
B.I. Callender’s... Bae ides 49/3 
B.I. Callender’s 6% Pref. sin 21/9 
British Tabulating ied a5 47/- 
British Thermostat ee oe 26/3 
British Vac. Cleaner ds ove 6/6 
Brook Motors... in ea 32/6 
Brush Group ee a wo 6/- 
Bulgin, A. F. ete Sve nae 5/- 
Burco Dean ae 5 vite 10/3 
Chloride El. Storage “A” wee 66/9 
Clarke Chapman ... ce ne 135/- 
Cole, E. K.... ne a = 18/6 
Cossor, A. C. os ‘ne is 6/6 
Crabtree ... nah mt os 25/- 
Crompton Parkinson Ord. sie 16/3 
De La Rue on ae sa 18/3 
Decca“ A” oe ibe pe 32/- 
Desoutter ... at ae aon 28/- 
Dewhurst ... ee — ‘ae 7/- 
Dictograph Tel. ... ste piel 7/3 
Dubilier Condenser ate ae 5/6 
Duport wee ae nae ce 19/- 
E.M.1. se ne vee ae 27/3 
Electrical Components 7/3x.d. 
Elec. Construction aes ks 25/- 
Elliott Bros. os so nea 27/6 
Enfield Cable Ord. nee ise 17/6 
English Electric... ask zs 56/3 
Engl’sh Electric 33% Pref. as 13/6 
Ericsson Tel. eas naK AS. 38/- 
Ever Ready aoe ae as 30/6 
Falk Stadelmann ... a6 i 38/3 
G.E.C Ord. ee ay. one 55/- 
G.E.C. 63% Pref.... as ioe 23/- 
General Cables... aA a 12/9 
Greenwood & Batley... A 46/3 
Hackbridge Holdings ise. uae 19/9 
Hackbridge & Hewittic ... «os 4S 15/- 
Heatrae.... oe aes assy 4/- 
Henley’s ... fo ae .. 10/- 16/3 
Holophane ae ee > ae 23/9 


20/9 
21/3 
2I/- 
17/6 


wannvo 
—- 


13/6 
6/9 
39/- 
56/- 
19/- 
85/6 
72/6 
85/6 
5/- 
34/- 
6/6 
78/9 
54/3 
22/6 
51/3 
31/9 
8/ 
44/- 
7/9 
5/3 
13/6 
73/6 
127/6 
22/3 
10/3 
29/3 
15/- 
20/3 
44/9 
32/9 
7/6 
7/3 
5/9 
21/6 
37/- 
8/- 
29/9 
36/9 
19/3 
66/3 
14/6 
42/9 
32/9 
45/9 
65/6 
23/9 
13/9 
47/6 
24/6 
22/- 
5/| 
19/9 
21/6 
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The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* After scrip issue. 


+ Free of income tax. 


t Dividend indicated. 





Hoov 


LCA 
Incl. ¢ 


Johns 


Lanca 
Laure 
Lister 
Lond 
Lucas 


Marr) 
Math 
Metal 
Midla 
Morp 
Mure 


Newr 
Oldhi 


Parna 
Parso 
Plesse 


Pye 


Reyrc 
Rheos 
Richa 


Scotti 
Smith 
South 
Stran 
Sturee 
Sun E 
Swite 


Taylor 
tk 
T.G4 
Telep! 
Thorr 
Thorn 
Tube 


Vactri 
Verity 
Walsa 
Ward 
Watfe 
Westi 
West, 
Wolf 


Anglo 
Brit. | 
Def 
Cable 
Ore 
4% 
Caleut 
Cape | 
Marco 
Crien' 


Tolept 


JARY 1657 
e active 


dividend 


* annual 
1 Inter- 


Ss i 


E:ECTRICAL REVIEW 22 FEBRUARY 1957 


national Combustion (Holdings), now 
a member of one of the five principal 
atomic power construction groups. 
The announcement of increases in 
earnings and in the ordinary dividend 
for the year ended last September 
carries on a notably consistent record 


of progress during the post-war period. 
A final payment of 15 per cent makes a 
total of 224 per cent, or 24 per cent 
more than for the previous year, the 
increase being accommodated comfort- 
ably by a £90,000 improvement in the 
net profit at £913,000 (struck after a tax 


Eleetrical Investments 





charge of more than a million). This 
surplus exceeds by about two-and-a-half 
times the net amount of the dividend, 
on the basis of which the §s shares at 
the Official List price of 22s 9d (a little 
higher in the market) yield just under 
5 per cent. 
Westinghouse Capital 
Westinghouse Brake & Signal £1 
shares have again been well supported, 
up to £4, since the chairman’s review 
of affairs at the annual meeting. After 


Week’s Dividend 1956 
Middle Rise —_—__—. —— 1 
Company or Board Nom. price or Pre- Last Yield % High- Low- 
Value 18th Feb. Fall vious est est 


dealing with the results of a successful 
year’s expansion in nearly all sides of 
the business, he told shareholders that 





Equipment and Manufacturing—continued 


Hoover 


GI; ive 
Intl. Combustion ... 


Johnson & Phillips 


Lancashire Dynamo 
Laurence, Scott 
Lister, R. A. 
London Elec. Wire 
Lucas, J. 


Marryat & Scott ... 
Mather & Platt 
Metal Industries ... 
Midland Elec. Mfg. 
Morphy-Richards ... 
Murex ° 


Newman Ind. 
Oldham & Son 


Parnall (Yate) 
Parsons, C. A. 
Plessey ore pe 
Pye “A” Deferre 


Reyrolle 
Rheostatic ... 


Richardsons Westgarth ... 


Scottish Cables 

Smith (England), S. 
Southern Areas 
Strand Elec. 
Sturtevant 

Sun Elec. . 
Switchgear & Cowans 


Taylor Tunnicliff ... 
tCe, 

TEE. ;.5 
Telephone Mfg. 
Thorn Elec. 
Thornycroft 

Tube Investments... 


Vactric 

Veritys 

Walsall Conduits ... 
V/ard & Goldstone 
Watford 
Westinghouse 
West, Allen 

Wolf Electric 


5/- 
él 


28/3 —éd 


41/3 —l/- 
22/9 


31/3 +1/3 


43/9 
16/9 
30/- 
48/- 
32/6 
8/3 
54/- —6d 
23/9x.d. 
46/3 
1/9 —3d 
70/- +6d 
2/6 
2/6 
7/6 
59/6 = +3/3 
69/- —6d 
16/3 


100/- +2/6 
10/- 
18/- 
18/9 +6d 
13/9 
17/6 
° 7/9 
25/- 
43/9 
15/3 


13/3 
37/6 
29/6 

7/- +3d 
18/9 
33/3 += 
59/6 —6d 


15/- 
9/3 

12/3 

40/6 +6d 
6/6 

80/- +2/6 
14/- 

17/6 


Trusts, Transport and Communications 


Anglo-Portuguese 
Brit. Elec. Traction: 
Def. Ord. “A” 


Cable & Wireless: 

Ord. 

4% Loan 
Caleutta Trams 
Cape Elec. Trams 
Marconi Marine 
Criental Tel. Ord. 


Telephone Rentals 


fl 


5/- 


23/3 


20/- +6d 


11/3x.d. 
914 +3 
25/9 
15/6 


33/- 
75/9 
I/- 
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7 
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6 
6 
4 
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2/9 
3/- 
9/6 
87/6 
21/3 


117/6 


17/3 
17/9 
14/3 
28/9 
8/6 
31/3 
42/6 
17/- 
14/- 
45/- 
34/- 
8/6 
22/6 
49/9 
70/6 
15/- 
10/- 
13/6 
39/6 
7/6 
100/- 
14/6 
26/3 


2/1 
2/3 
5/6 


56/- 
13/3 
81/- 
* 9/3 
13/9 
14/9 
10/6 
13/9 
6/9 
21/3 
33/9 
12/9 


11/3 
33/9 
24/- 

6/- 
15/- 
33/6 
50/9 
M/- 

6/9 
10/9 
29/- 

5/6 
67/6 
11/3 
17/6 


progress appeared to have been main- 
tained in the opening months of the 
current period, which runs to Septem- 
ber. The parent company’s order 
books were at record levels. Resolu- 
tions were passed to increase the 
authorised capital from £34 to £8 
million. Cash resources (depleted by 
taxation last year to the tune of 
£790,000) are strained by the increasing 
activities of the group. It is the 
intention to replenish them at the 
appropriate time, and to combine 
the operation with a capitalisation of part 
of the reserves in order to bring issued 
capital into better alignment with the 
amount of capital employed in the 
business. 


Mather & Platt 


Mather & Platt £1 shares were 
quoted a little lower, at 54s, after the 
declaration of the final distribution for 
1956, which again makes a total of 
15 per cent for the year, and of the pre- 
liminary statement of results. Accord- 
ing to the latter an improvement in the 
trading profit was.rather more than 
offset by a rise of £130,000 in tax 
provision, which left the net surplus a 
little lower at £916,000: this appears 
to cover the ordinary distribution 
nearly three times over. A year ago 
the report indicated that prospects for 
the year were good, but obscured by the 
rising trend of production costs, among 
which the price of copper was an item 
considerably affecting the electrical 
machinery side of the business. 


Market Notes 


E. Shipton (Holdings) 2s shares were 
marked up Is, to 8s 3d, after news of 
negotiations in progress for the sale of 
part of the undertaking to another 
public company. According to the 
particulars, the principal interests of 
the group are in telephone, signalling 
and recording, equipment; and in the 
manufacture and marketing of poly- 
thene bottles, concerning which the 
last report spoke with special optimism. 
The 2s shares of R. B. Pullin, now 
7s 6d, have also been favoured, since 
the company’s advice that permission 
has been secured for a “ rights ” issue 
of new shares at §s, in connection with 
a fresh acquisition. Details are 
promised by the end of this month. 
The new Electricity Board for Northern 
Ireland § per cent stock, 1975-77, has 
been dealt in at a fraction below the 
issue price of 98}. 
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REPORTS and DIVIDENDS 


R. B. Pullin & Co., Ltd., has obtained 
the consent of the Capital Issues Com- 
mittee to a “rights” issue of 875,000 
ordinary 2s shares to be made to 
shareholders at 5s each in the propor- 
tion of one new share for every two 
held. Consent has also been given to 
the issue of £200,000 6} per cent 
convertible unsecured notes at par, 
which are being placed privately. The 
company is acquiring the issued share 
capital of the Birmingham optical 
business of Aldis Brothers, and 
its associated company, Automatic 
Changers. The purchase price will be 
mainly satisfied by the issue of 
1,150,000 ordinary shares. Following 
the annual meeting on 21st ‘March, an 
extraordinary meeting will be held to 
increase the capital from £300,000 to 
£600,000 by the creation of 3,000,000 
2s ordinary shares. The issues of 
shares and notes have been under- 
written by Electric & General Indus- 
trial Trusts. 

The company reports a group profit 
for the year to 30th September last of 
£154,333, compared with £171,130 for 
the previous year, including special 
credits of £2,406 (£29,909) but before 
the deduction of tax, which requires 
£79,425 (£77,916). The ordinary 
dividend is maintained at 20 per cent by 
a final payment of 15 per cent (same) 
and general reserve receives £50,000 
(same). 


The English Electric Co., Ltd.—The 
group profits for 1956 amount to 
£6,735,195, aS compared with 
£6,570,601 for the preceding year. 
Taxation absorbs £3,446,480, and after 
placing to capital reserve £409,000 
(tax relief on capital allowances in 
excess of depreciation) the balance 
attributable to the parent company is 
£2,911,812 (against £2,753,302). It is 
proposed to pay a final ordinary divi- 
dend of ro per cent (against 83 per 
cent), making 14 per cent for the year. 
For the previous year the total distri- 
bution was 124 per cent, of which the 
interim dividend of 4 per cent was paid 
on smaller capital. 


Marconi’s Wireless Telegraph Co., 
Ltd., reports group profits for 1956 of 
£945,918, as compared with £907,122 
for 1955. Taxation requires £468,816, 
and the net balance is £490,102 
(against £485,614). General reserve 
receives £375,000 and the dividend for 
the year is maintained at Io per cent. 


The Marconi International Marine 
Communication Co., Ltd.—The group 
profit for 1956 is £493,693, as com- 
pared with £419,185 for the previous 
year. A sum of £222,589 is provided 
for taxation and £74,000 is placed to 
capital reserve. The net balance, after 
transferring £25,000 from depreciation 
equalisation reserve, is £222,104 
(against £174,643). General reserve 
receives £125,000, and it is proposed 
to pay a final ordinary dividend of 6 


per cent, making 10 per cent for the 
year (unchanged). 


D. Napier & Son, Ltd.—The profit 
for 1956 is £247,866 (against £414,131). 
Taxation requires £113,000 and capital 
reserve receives £50,000. The 
ordinary dividend for the year is un- 
changed at Io per cent. 


Mather & Platt, Ltd., report a 
trading profit for 1956 of £1,875,764, 
as compared with £1,764,603 for the 
preceding year. Taxation requires 
£958,714, and the net profit is £915,712 
(against £943,028). General reserve 
receives £530,000 and £104,479 is 
retained in subsidiaries. It is proposed 
to pay a final ordinary dividend of 6 
per cent and a bonus of § per cent, 
maintaining the distribution for the 
year at 15 per cent. The balance 
carried forward in the accounts of the 
parent company is £121,720 (against 
£146,026 brought in). 


City Electrical Co., Ltd.—The 
directors of Norcros, Ltd., an indus- 
trial investment holding company, 
announce that, subject to contract and 
investigation by auditors, it has agreed 
to purchase the entire issued share 
capital of the City Electrical Co., Ltd., 
for £100,000, to be satisfied partly in 
cash and partly by the allotment of 
preference and ordinary shares. The 
City Electrical Co. states that the 
purchase of its capital will not involve 
any alteration in its directorate or its 
trading policy. 


International Combustion (Hold- 
ings), Ltd.—The group profit for the 
year to 30th September last, after 
providing for all charges, including 
£1,182,480 for taxation, is £913,414, as 
compared with £825,964 for 1954-55. 
Reserve for development and research 
receives £150,000, reserve for contract 
contingencies £116,700, and general 
reserve £250,000. It is proposed to 
pay a final ordinary dividend of 15 per 
cent (against 123 per cent), making 
22} per cent for the year (against 20 
per cent). 


The Palestine Electric Corporation, 
Ltd.—The 43 per cent redeemable 
cumulative preference (1st) stock- 
holders of the company have offered 
to the Government of Israel a total of 
119.553 stock units equivalent to 75-75 
per cent of the preference stock out- 
standing as a result of the proposal to 
exchange into Government of Israel 
5 per cent registered “C” sterling 
stock. The Government of Israel has 
elected, under the terms of the offer, to 
accept the above amount and to leave 
the offer open for a few days. 


Electricity Board for Northern 
Ireland.—The issue of £3,000,000 5 
per cent guaranteed stock, 1975-77, at 
98} per cent was a success. Those 
who apovlied for up to £10,000 stock 
received full allotment. In the case of 
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applications for £11,000 and £12,000 
the allotment was £10,000. Larger 
applications received approximately 70 
per cent. 


Telephone Rentals, Ltd.—The rights 
issue of 1,408,000 ordinary shares of 
5s each at 7s 6d per share on a one- 
for-five basis has been over-subscribed. 


The Direct Spanish Telegraph Co., 
Ltd., reports earnings for 1956, afier 
providing £4,869 for taxation, of 
£6,178, as compared with £5,881 for 
the preceding year. The dividend ior 
the year is 8 per cent (against 6 per 
cent). 


The George Cohen 600 Group, Lid., 
has declared an interim dividend of 34 
per cent (unchanged). 


Crabtree Electrical Industries, Lid., 
is paying an interim dividend of 7} per 
cent (unchanged). 


New Companies 


E. Brinson, Ltd.—Registered 24th Decem- 
ber. Capital £500. Renters and hirers of 
radio and television sets, etc. Directors: 
E. Brinson and Mrs. Mona Brinson. Reed. 
office: Railway Buildings, Waunrhydd Road, 
Tonyrefail, Glam. 


Allan Butterworth, Ltd.—Registered 31st 
January. Capital £5,000. Electrical engi- 
neers and general electrical installation con- 
tractors, etc. Directors: A. Butterworth and 
Mrs. Kathleen M. Butterworth. Regd. office: 
11, Castlegate, Knaresborough, Yorks. 


C. E. Sleeper, Ltd.—Registered 5th Feb- 
ruary. Capital £5,000. To acquire the 
business of an electrical engineer and manu- 
facturer of industrial electrical switchgear 
carried on by C. E. Sleeper at Glenmore Road, 
Minehead, Som. Directors: C. E. Sleeper 
and Mrs. Maudie L. Sleeper. Regd. office: 
Midland Bank Chambers, Minehead, Som. 

James Robb (Electronics), Ltd.—Registered 
in Edinburgh 28th December. Capital 
£12,000. To acquire the business of a tele- 
vision, electrical and radio engineer carried on 
by J. Robb, at 29, Sciennes Road, 57a, Home 
Street and 11 Gladstone Terrace, Edinburgh, 
and elsewhere. Regd. office: 29, Sciennes 
Road, Edinburgh, 9. 


Liquidations 


Radio Services (Wembley), Ltd.—Creditors’ 
voluntary winding up. Meetings 6th March, 
at 76, New Cavendish Street, London, W.1, 
to receive an account of the winding up by 
the liquidator, Mr. B. Phillips. 

C. Saunders & Co. (Electrical Contractors), 
Ltd.—First and final dividend of 83d in the 
£, payable on and after 28th February, at 
126, Colmore Row, Birmingham, 3. 


Bankruptcies 


G. A. Adams, 51, Hollyfaste Road, Sheldon, 
Birmingharn, motor body builder inspector, 
previously carrying on business, at first in 
partnership with another, at 90, Jamaica Row, 
Birmingham, and latterly from 1, Ings Ro: d, 
Wombwell, East Riding, Yorks, also under 
the style of Electro-Neon Lighting Co., elec- 
trical contractor.—Receiving order made «th 
February on debtor’s own petition. 

W. Zack, 111, Lordship Road, Stoke New- 
ington, London, N.16, and formerly carrying 
on business at 142, Bethune Road, N.:6, 
electrical contractor—Order made 2ist 
December suspending bankrupt’s discharze 
for three months until 21st March. 

W. B. McKelvey, 181, Fakenham Road, 
Taverham, carrying on business at 2, Hish 
Road, Drayton, Norfolk, electrical contractor. 
—Last day for receiving proofs for dividerd 
27th February. Trustee, Mr. F. R. D. Walter, 
Castle Chambers, Opie Street, Norwich, 
Official Receiver. 
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Valves and Cathode-Ray Tubes 


MONOPOLIES AND RESTRICTIVE PRACTICES COMMISSION’S REPORT 


1 
‘liz Monopolies and Restrictive Practices Commission 
published last week its report on the supply of electronic 
valves and cathode-ray tubes.* 

The supply of electronic valves and cathode-ray tubes 
was referred to the Commission on 4th December, 1954, 
for investigation and report on the facts and their bearing 
on the public interest. Following the passing of the 

estrictive Trade Practices Act, 1956, the reference was 
varied on 30th August, 1956, to require the Commission 
to submit a factual report only. Accordingly, the report 
contains a description of the industry’s arrangements but 
the Commission has expressed no opinion on their 
relation to the public interest. The arrangements described 
are those operated until 31st August, 1956, and have been 
superseded by new arrangements which came into effect 
on 1st September, 1956. 

The Commission finds that the conditions to which the 
Monopolies and Restrictive Practices (Inquiry and 
Control) Act, 1948, applies, prevail because members of 
the British Radio Valve Manufacturers’ Association 
(B.V.A.) accounted in 1954 for 93-5 per cent of the total 
United Kingdom supply of valves and 92 per cent of the 


supply of tubes and have conducted their affairs so as | 


to restrict competition. Furthermore, Mullard, Ltd., 
were responsible for 67 per cent of the supply of valves 
and §1 per cent of the supply of tubes. 

Broadly, the scope of the B.V.A. covers all valves and 
tubes except Government orders and most special valves 
which have little or no sale in the domestic market or 
through wholesale and retail channels, such as high power 
transmitters, magnetrons, klystrons, photo-electric cells 
and cold cathode tubes. 

At the time when the Commission’s report was drafted 
the members of the B.V.A. restricted competition in a 
number of ways, including the following:— 

Common retail prices; collective resale price main- 
tenance; agreed discriminatory prices and discounts, 
including prices for maintenance valves and tubes higher 
than those charged for valves and tubes sold for first 
equipment; exclusive dealing with equipment manufac- 
turers, wholesalers and others; discriminatory lists of 
equipment makers, wholesalers and others; restrictions 
on the freedom of B.V.A. members and others to import; 
and common forms and periods of guarantee. 

The Commission explains in its introduction tothe report 
that on 31st July last, the B.V.A. informed it of certain 
important amendments to their constitution, which were 
to take effect in the various agreements on 1st September, 
1956. Broadly, the effect was to delete the previous 
provision for agreement on prices and collective resale 
price maintenance, although each member would still 
publish a retail price list and the members would continue 
to agree upon maximum discounts for the various classes 
of customers. The discrimination between the various 
cla:ses of manufacturers of domestic receiving sets and 
other apparatus would cease and lists would no longer 
be kept of either ciné dealers or service engineers. At 
the same time the basic trade discount for cathode-ray 
tutes was increased from 20 to 25 per cent. 

'n a statement issued last week the British Radio Valve 





* H.M. Stationery Office, 7s net. 


Manufacturers’ Association says that it has not enforced 
retail prices since the war and it abandoned collective price 
fixing over three months ago. The profits or losses earned 
in any section of the business should not be considered 
in isolation. The important figures are those showing 
the return on capital employed in the total business, which 
dropped from 32-7 per cent in 1951 to 18-1 per cent in 
1954. These profits are not excessive, even on the 
Commission’s basis of calculation, which restricted the 
capital employed to plant actually producing in the year 
and did not include in 1954, for example, very large sums 
which had been invested in new plant and premises then 
eing assembled for future production. 

The four years chosen by the Commission to investigate 
the profits of members were the most prosperous in the 
history of the industry. They were preceded by a period 
of low profit when the industry was reorganising from a 
war-time to a peace-time basis and solving the many 
problems in the development of television. The years 
chosen were followed by another difficult period—heavy 
capital outlay, rising costs of materials and rising wage 
rates—in spite of which the industry did not increase its 
prices. In fact the list prices of modern valves and tubes 
were reduced in July, 1956. The television set of to-day 
with its larger and better picture is no more expensive 
than the smaller and less efficient set of 1946. 

At a Press conference last week, Mr. J. W. Ridgeway 
(chairman, B.V.A.) said that the following reductions had 
been made in television tubes:—21in from £21 15s to 
£18; 17in from £17 to £14; and 14in from £14 to £12. 
These prices did not include purchase tax. The cost of 
the 21in tube to the public was £25 18s; of this the 
manufacturers’ selling price was £11 4s, distribution costs, 
including discount, £6 16s and purchase tax £7 18s. 

A statement issued by Mullard, Ltd., says that in 1946 
the company employed about 5,000 people. By 1955 
this number had increased to some 14,000. In the same 
period factory and laboratory space for valve and tube 
production alone increased from 586,500 sq ft to 1,666,000 
sq ft. None of this would have been achieved if profits 
had not been regularly ploughed back into the business 
to expand research facilities and to develop production. 





International Standards 


TWO new publications have been issued by the Inter- 
national Electrotechnical Commission (1, rue de Varembé, 
Geneva, Switzerland). One of these is a second edition of 
No. 30, Electric Traction, of the International Electro- 
technical Vocabulary (94 pages; 9 Swiss francs) covering 
general terms, tracks and contact systems and rolling stock. 
The definitions are given in English and French and the 
terms in German, Spanish, Italian, Dutch, Polish and 
Swedish. The U.S.S.R. is preparing a vocabulary in the 
Russian language. The other document is a first edition 
(No. 83) of standards for plugs and socket-outlets for 
domestic and similar general use (30 pages; 6 Swiss francs). 
It gives dimensioned sketches relating to interchangeable 
features of widely used types specified by the American 
Standards Association, the British Standards Institution 
and the International Commission on Rules for the 
Approval of Electrical Equipment (C.E.E.). The ultimate 
aim is complete unification. 
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NEXT WEEK’S EVENTS 
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Organisers of electrical functions are advised to make use of the * Electrical Review 


” clearing house, Room 221, Dorset House, 


Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged, 


Monday, 25th February 

BIRMINGHAM.—James Watt Institute, Great 
Charles Street, 6 p.m. I.E.E. South Midland 
Radio & Telecommunication Group. “ Recent 
Trends in Design and Application of Closed 
Circuit Television Equipment,” by I. M. 
Waters. 

BrIsTOL. — Electricity House, Colston 
Avenue, 6 p.m. I.E.E. Western Utilisation 
Group. “Germanium and Silicon Power 
Rectifiers,” by T. H. Kinman, G. A. Carrick, 
R. G. Hibberd and A. J. Blundell. 

Grand Hotel, 7 p.m. Institute of Marine 
Engineers, West of England Section. Annual 
general meeting. 

EpINBURGH.—The University, 7.15 p.m. 
Institute of Physics, — Branch, “ Instru- 
ment Transducers,” by Dr. J. Thomson. 

GLasGcow.—39, Elmbank Crescent, 7.30 
p.m. Institution of Works Managers, Glasgow 
Branch. ‘“ Some Uses of Electronic Instru- 
ments,” by A. D. Parsons. 

LEEDS.—24, Aire Street, 6.15 p.m. I.E.S. 
Leeds Centre. Forum on “ Street Lighting.” 

LEICESTER. — E.M.E.B., Charles Street, 
6 p.m. ILE.S. Leicester Centre. “ Lighting 
for Photography,” by R. W. Unwin. 

Lonpon.—At the Institution of Civil Engi- 
neers, Great George Street, S.W.1, 5.30 p.m. 
Institutions of Civil, Electrical and Mechanical 
Engineers. Discussion on “ The Report on 
Engineering Education in the Soviet Union.” 
(Joint meeting.) 

John Adam Street, Adelphi, 6 p.m. Royal 
Society of Arts. Cantor Lecture, “‘ Modern 
Lighting,” bv D. W. Durrant, C. Dykes Brown 
and J. M. Waldram. 

NEWCASTLE-UPON-TYNE. — Neville Hall, 
6.15 p.m. I.E.E. North-Eastern Centre. 
“Development of Transportab'e Thermal- 
Storage Space Heaters,” by E. Bates. 

StocKxport.—College for Further Educa- 
tion, Wellington Road South, 7 p.m. I.E.E. 
North-Western Graduate & Student Section, 
district meeting. “ Large-Scale Electrical 
Engineering in  Australia—The Snowy 
Mountains Project,” by D. R. Cooper. 


Tuesday, 26th February 

BourNnEMOUTH.—Grand Hotel, 6.30 p.m. 
IE.E. Southern Centre. “Age and the 
Incidence of Fires in Electrical Installations,” 
by L. Gosland. 

Carp'FF.—At the South Wales Institute of 
Engineers, Park Place, 7.15 p.m. Incorporated 
Plant Engineers, South Wales Branch. “ Heat- 
ing and Ventilating in Modern Works.” 

Coventry. — I.E.E. South Midland 
Graduate & Student Section. “ Information 
Storage in Digital Computers,” by G. R 
Gilbertson. 

Giascow.— The University, 7.15 p.m. 
Institute of Physics, Scottish Branch. “ Instru- 
ment Transducers,” by Dr. J. Thomson. 

Leeps.—I.E.E. North Midland Graduate & 
Student Section. hepsi to J. Tetley & Sons, 
Ltd., brewery, at 7 p 

Lonpon. —Savoy Place, WA5.2,-$.39 pan. 
I.E.E. Measurement & Control Section. Dis- 
cussion on “The Analysis of Waveforms,” 
opened by A. Cooper and D. A. Drew. 

2, Savoy Hill, W.C.2, 6 p.m. Illuminating 
Engineering Society. “Open Space Light- 
ing,” by H. F, Stephenson and M. W. Peirce. 

At the Royal Society of Arts, John Adam 
Street, W.C.2, 7 p.m. Incorporated Plant 
Engineers, London Branch. Annual general 
meeting. 

Manson House, Portland Place, W.1, 6.30 
for 7 p.m. Society of Instrument Technology. 
“ The Determination of Parameters of a Con- 
troller by Simple Frequency Measurements,” 
by Dr. J. H. Westcott. 

MANCHESTER. — Engineers’ Club, Albert 
Square, 6.15 p.m, _ I.E.E. North-Western 
Supply Group. “Choice of Insulation and 
Surge Protection of Overhead Transmission 


Lines of 33 kV and Above,” by A. Morris 

Thomas and D. F. Oakeshott. 
RuGsy.—College of Technology & Arts, 

6.30 p.m. I.E.E. Rugby Sub-Centre. ‘“ The 

B.B.C. Sound Broadcasting Service on Very- 

— Frequencies,” by E. W. Hayes and H. 
age. 


Wednesday, 27th February 


BELFAST.—College of Technology, 7.30 p.m. 
Belfast Association of Engineers. “The 
Application and Maintenance of Centrifugal 
Pumps,” by A. J. Clements. : 

BIRMINGHAM.—Grand Hotel. Institution of 
Heating & Ventilating Engineers, Birmingham 
& District Branch. Ladies’ evening. 

BrIsTOL.—University Engineering Labora- 
tories, University Walk, 7.15 p.m. Institution 
of Production Engineers, Western Section. 
“ Automation,” by S. P. Woodley. 

CHESTER.—5, King’s Buildings, King Street, 
7 p.m. Society of Instrument Technology, 
Chester Section. “Computer Controlled 
Machine Tools,” by G. S. Kermack. 

GtasGcow.—39, Elmbank Crescent, 7 p.m. 
I.E.E. South-West Scotland Sub-Centre. 
“ Electricity in Modern Commercial Horticul- 
ture,” by C. A. Cameron Brown and A. W. 
Gray. 

HanteEy.—I.E.E. North Staffs. Sub-Centre 
Graduate & Student Section. 7.45 p.m. 

“ Question Time.” 

Hove.—New Imperial Hotel, First Avenue, 
7.30 p.m. A.S.E.E. Brighton, Hove & District 
Branch. ‘“‘ Cathode Ray Tubes.” 

LIveRPOOL.—College of Building, Clarence 
Street, 6.30 p.m. Institution of Heating & 
Ventilating Engineers, Liverpool & District 
Branch. ‘“ Heat in the Home.” 

Lonpon.—Savoy Place, W.C.2, 5.30 p.m. 
I.E.E. Supply-Section. “ Mechanical Strength 
of Power Transformers in Service,” by E. T. 
Norris. 

School of Hygiene & Tropical Medicine, 
Keppel Street, W.C.1, 6.30 p.m. British 
Institution of Radio Engineers, London Sec- 
tion. “Some Applications of Nucleonics in 
Medicine,” by E. W. Pulsford and N. Veall. 

2, Savoy Hill, W.C.2, 6.30 p.m. Institution 
of Engineers-in-Charge. “Electric Lamps,” 
by A. D. S. Atkinson. 

ROcHESTER.—King’s Head Hotel, High 
Street, 7 p.m. Incorporated Plant Ereineers, 
Kent Branch. Annual general meeting. 

WemBLeY.—I.E.E. London Graduate & 
Student Section. Visit to General Electric Co. 
Research Laboratories, at 2 p.m. 


Thursday, 28th February 

BIRMINGHAM. — Exchange & Engineering 
Centre, Stephenson Place, 6.30 p.m. _Insti- 
tute of Metals, Birmingham Local Section. 
“ Nickel Alloys with Special Properties in the 
Field of Physics and Electrical Engineering,” 
by C. Gordon Smith. 

Hutt.—Y.E.B., Ferensway, 7.15 p.m. I.E.E. 
North Midland Centre, district meeting. 
“Germanium and Silicon Power Rectifiers,” 
by T. H. Kinman, G. A. Carrick, R. G. 
Hibberd and A. J. Blundell. 

LEICESTER.—College of Technology, The 
Newarke, 7 p.m. Royal Statistical Society, 
Leicester Group. “ Electronics and the Auto- 
matic Office,” by J. C. Masters. 

LincoLtn.—Ruston Club, 7.30 p.m. Institu- 
tion of Production Engineers, Lincoln Section. 
“ Electronic Control,” by J. A. Stokes. 

Lonpon.—Grosvenor House, Park Lane, 
W.1, 7 for 7.30 p.m. Institution of Electrical 
Engineers. Annual dinner. 

Connaught Rooms, Great Queen Street, 
W.C.2, 12.30 for 12.55 p.m. Batti-Wallahs’ 
Society. Luncheon. Speaker, Mr. J. Connell. 

SHEFFIELD.—Grand Hotel, 7.30 p.m. Incor- 
porated Plant Engineers, Sheffield & District 
Branch. “ An Interpretation of the Clean Air 
Act.” 


SOUTHAMPTON.—Polygon Hotel, 7.30 p.m. 
Incorporated Plant Engineers, Southern 
Branch. Annual general meeting. 


Friday, 1st March 


BELFAst.—Grand Central Hotel, 7.45 p.m 
Belfast Association of Engineers. Annual 
dinner and dance. 

BIRMINGHAM.—Grand Hotel, 7 for 7.30 p.m 
Birmingham Electric Club. Ladies’ evening. 

LIVERPOOL.—9, The Temple, 24, Dale 
Street, 7.30 p.m. A.S.E.E. Liverpool Branch. 
“Trends of Developments of Electric Trac- 
tion,” by J. H. Cansdale. 

NEWCASTLE-UPON-TYNE. — King’s College, 
6.30 p.m. I.E.E. North Eastern Graduate & 
Student Section. ‘Some Aspects of Metal- 
clad Switchgear,” by T. V. Armstrong. 

ReapinGc. — Ship Hotel, Duke Street. 
A.S.E.E. Oxford, Reading & Districts Branch. 
Annual dinner. 

SOUTHAMPTON.—Polygon Hotel, 7.15 p.m. 
Institution of Production Engineers, Southern 
Region. Annual general meeting. 

SWALLOWFIELD.—Mill House Hotel, 7.30 
p.m. Institution of Production Engineers, 
Reading Section. Section dinner. 

WEyYMOUTH.—South Dorset Technical Col- 
lege, 6.30 p.m. I.E.E. Southern Centre. 
“ Analogue Computers,” by R. Postlethwaite. 


Saturday, 2nd March 

EDINBURGH. — Roxburghe Hotel, 7 p.m, 
Incorporated Plant Engineers, Edinburgh 
Branch. Annual dinner. 





TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 13th 
March :— 

KENWELL (design). No. 758,218. Class 7. 
Washing, ironing, drying and _ wringing 
machines and parts. KENWELL (design). No. 
758,219. Class 9. Electric switches, switch- 
boxes, conduit fittings and junction boxes; and 
apparatus and instruments for recording and 
reproducing sound.—Kenwell Electric, Ltd., 
Meanwood Works, Blair Street, Sypotland 
Bridge, Rochdale, Lancs. 

SHAVEMASTER. No. 741,340. Class 8. 
Electric razors and parts.—Sunbeam Corpora- 
tion, Chicago, U.S.A. Address for service, 
c/o Frank B. Dehn & Co., Kingsway House, 
103, Kingsway, London, W.C.2. 

ViporMAx. No. 747,518. Class 9. Radio 
apparatus, gramophones, electric batteries, 
cases for electric pocket lamps, electric flat 
irons, vacuum cleaners, signs and cooking 
utensils.—Vidor, Ltd., 681, Salisbury House, 
Finsbury Circus, and London Wall, Loncon, 
E.C.2. 

RAPHONE. No. 759,061. Class 9. Electri- 
cal apparatus and parts.—Winter Trading ©o., 
Ltd., 6, Harrow Road, London, W.2. 

Sprite. No. 760,054. Class 9. Electric 
vacuum cleaners and parts.—Norvac Electrics, 
Ltd., 186, Greengate, Salford, 3. 

RESOTRON. No. 758,005. Class 10. X-ray 
apparatus.—General Electric Co., Schenectady, 
N. Y., U.S.A. Address for service, c/o John 
Willett Ridding, 64-66, Coleman Street, 
London, E.C.2. 

Pyreco (design). No. 741,200. Class 11. 
Electric furnaces for industrial use.—H. Ellis, 
trading as Pyrometric Equipment Co., Unity 
Works, 49, High Street, Market Harborouz zh, 
Leics. 

CreDA CuBANA. No. 757,181. Ciass 11. 
Heating installations and apparatus and parts. 
—Simplex Electric Co., Ltd., Broadwell, Old- 
bury, Birmingham. 
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CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 





CONTRACTS OPEN 


Where * Contracts Open”? are advertised in 
our * Official Notices” section the date of 
the issue is given in parentheses. 

Australia.—State Electricity Commission of 
Western Australia. 21st March. Two 5,000 
kVA transformers. (E.S.B. 3754/57. Ten/ 
24122.)* 

Snowy Mountains Hydro-Electric Authority. 
12th March. Two 1,000 kVA auxiliary trans- 
formers and spares. (E.S.B. 3866/57. Ten/ 


24166.)* 26th March. 11 kV _ switchgear. 
(E.S.B. 3865/57. Ten/24167.)* Lift shaft 
cables. (E.S.B. 3443/57. Ten/24123.)* 


oth April. Automatic synchronising equip- 
ment. (E.S.B. 3863/57. Ten/24165.)* 4th 
June. Seven 50 MVA transformers and 
accessories. (E.S.B. 3444/57. Ten/24112.)* 

Posts and Telegraphs. 26th March. Insu- 


lated cable and jointing material. (E.S.B. 
3793/57. Ten/24170.)* 
Durham.—Borough Council. 6th March. 


Electrical installation in Dunston Hill School. 
(See this issue.) 

Formosa.—Central Trust of China, Pur- 
chasing Department. 16th March. Telephone 
cable and wire. (E.S.B. 3763/57.1.C.A. 
Ten/24129.)* 

Fort William.—Burgh Council. 7th March. 
Street lighting equipment. (See this issue.) 

India. — Rihand MHydro-Electric Plant 
Division, Allahabad. 4th April. Five 60,000 
kVA and one 10.000 kVA transformers. 
(E.S.B. 3945/57. Ten/24172.)* 

Iraq.—Ministry of Interior. 23rd March. 
Electrical materials including fuses, ironclad 
switches, brass line taps, cable lugs and copper 
conductor. (E.S.B. 3427/8/9/57. Ten/ 
24106/7/8.)* 6th April. One 25 kVA and 
one 50 kVA transformer and switchboard. 
(E.S.B. 3430/57. Ten/24117.)* 

Director General of Municipalities. 20th 
April. Two 50 kW generating sets. (E.S.B. 
4119/57. Ten/24229.)* 

Italy.—-Ministero Della Difesa-Aeronautica. 
25th April. Lighting system, power and con- 
trol equipment for an airfield. (E.S.B. 4473/ 
57. Ten/24246.)* 

Malton.—U.D.C. 27th February. Street 
lighting equipment. J. L. Tong, surveyor, 
Town Hall. 

Newcastle-on-Tyne.—City Council. 25th 
March. Electrical installation in home for 
infirm people, Montagu estate. G. Kenyon, 
city architect, 18, Cloth Market. 

New Zealand.—Post and Telegraph Depart- 
ment. 11th March. 20,000 carbon blocks. 
(E.S.B. 2319/57. Ten/24116.)* 20th March. 
2,000 terminal block covers. (E.S.B. 3740/57. 
Ten /24163.)* 

Dunedin City Corporation Electricity 
Department. 22nd March. Four 33 kV out- 
door air break disconnecting switches and two 
33 kV earthing switches. (E.S.B. 3441/57. 
Ten/24121.)* 

State Hydro-Electric Department. 21st 
May. Three transformer banks and spare 
unit. (E.S.B. 3445/57. Ten/24120.)* 

Northern Ireland.—4th March. Electrical 
installation in Drumaroad Primary School. 

D. Bready, architect, 12, Antrim Road, 
Beli ast. 

Northern Ireland Housing Trust. 4th 
March, Electrical installation in 61 dwellings 
at Cookstown (Orritor Street), Co. Tyrone. 
Offices of the Trust, 12, Hope Street, Belfast. 

Pakistan.—Department of Supply and 
evelopment. 14th March. V.ir. Single 





* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


core cable, bare copper wire, and paper insu- 
lated cable. (E.S.B. 3725/6/7/57. Ten/ 
24173/4/5.)* 

Rothwell (Yorks).—U.D.C. 11th March. 
Street lighting equipment. (See this issue.) 

South Africa.—Union Tender and Supplies 
Board. 7th March. V.h.f. communication 
receivers. (E.S.B. 4275/57. Ten/24200.)* 
Magneto extension bells. (E.S.B. 4277/57. 
Ten/24211.)* 

Stores Department, South African Rail- 
ways. 13th March. One 1,000 kVA and four 
60 kVA transformers. (E.S.B. 3803/5/57. 
Ten/24158/9.)* Electric cable. (E.S.B 
3804/57. Ten/24157.)* 1§th March. 
Copper wire. (E.S.B. 4171/57. Ten/24185.)* 
29th March. Public address equipment. 
(E.S.B. 3208/57. Ten/24076.)* 

Thornaby-on-Tees.—Borough Council. 7th 
March. Street lighting equipment. (See this 
issue.) 

United States.—Department of the Interior. 


14th March. 4,500 kVA hydraulic turbine- 
driven generator. (E.S.B. 3820/57. Ten/ 
24160.)* 


West Houghton.—U.D.C. tst March. 
Electric lamps for the year ending 31st March, 
1958. F.H. Walker, surveyor, Town Hall. 

Wigan.—Borough Council. 12th March. 
Electrical installation in Worthington water- 
works. (See this issue.) 


ORDERS PLACED 


Easington (Co. Durham).—Newcastle-upon- 
Tyne Regional Hospital Board. Rewiring of 
the wards at the Thorpe Maternity Hospital 
(£1,391).—E. Dixon, Barker & Son. 

Hartley | Wintney.—R.D.C. Electrical 
wiring in 45 dwellings at Crondall (£1,079.)— 
W. P. Bond. 

Middlesbrough. — Newcastle-upon-Tyne 
Regional Hospital Board. Electrical works at 
+ a uaa Hospital (£1,287).—F. Shepherd 

on. 

Newcastle-on-Tyne.—Regional Hospital 
Board. Electrical installation at new stores 
block at Prudhoe and Monkton Hospital 
(£1,212.)—T. G. Usher and Co. 


WORK IN PROSPECT 


Particulars of new works‘ and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
ts definitely included. Alleged inaccuracies 
should be reported to the Editors 


Barnes.—Flats (152), Westfields estate; 
borough surveyor. 

Birmingham.—Library for Medical School 
of University; Lanchester & Lodge, architects, 
10, Woburn Square, London, W.C.1. 

Bottesford.—Secondary modern _ school; 
county architect, 123, London Road, Leicester. 

Brighton.—Flats (44), on sites at junction 
of Hornby Road and Taunton Grove; flats (8) 
in Ravenswood Drive and Cowley Drive; 
planning officer, 26-30, Kings Road. 

Bristol.—Departmental store, College 
Green; Alec F. French and Partners, archi- 
tects, Halifax House, St. Augustine’s Parade, 
Bristol, 1. 

Bromley.—Miulti-storeyed school, Hayes; 
H. T. Smith, borough education officer, Muni- 
cipal Offices. 

Burton-on-Trent.— Workshops, canteen and 
maintenance shop at the Technical College; 
Richard Sheppard & Partners, architects, 
5, Southampton Place, London, W.C.r1. 

Chesterfield. — Workshops, stores and 
offices, Brimington Road North; Derbyshire 








Tractor Services, Ltd., 6, Sydney Street, 
Brampton. 

Chester-le-Street.—Hostel for old people 
(£30,000); county architect, South Street, 
Durham. 

Coatbridge. — Houses (80), Shawhead 
scheme (£114,756); burgh surveyor, Coat- 
bridge, Lanarkshire. 

Corby.—Houses, bungalows and flats on the 
Becks Green estate, to provide accommoda- 
tion for over 600 families; Development Cor- 
poration, Fineshade Abbey, Duddington. 

Dunston-on-Tyne. — Factory Taylor, 
Pallister & Co., Ltd. ‘cna "Shield Bros. bs 
Ltd., Back Park Terrace, Swalwell, Co. 
Durham. 

Durham.—Men’s residential college for 
University; Thomas Worthington & -Sons, 
architects, 178, Oxford Road, Manchester. 

Modern school at Heworth; county archi- 
tect, South Street, Durham. ; 

Elstree.—Stores, messroom, motor work- 
shops, etc., at, the Public Service Depot, 
Boreham Wood; D. Howell, surveyor, Council 
Offices, Shenley Road, Boreham Wood, Herts. 

Evesham.—Houses (52), on various sites; 
surveyor, Rural Council Offices, Lansdowne, 
Port Street. 

Felling-on-Tyne.—County school; P. L. 
Browne, Son & Harding, Northumberland 
Street, Newcastle-on-Tyne. 

Gloucester.—Pumping station for Longford 
sewage works; W. Herbert Bateman & Part- 
ners, consultants, Chesterfield House, Bath- 
easton, Bath. 

Hebburn.—Shops (60 or 70); R. C. Bestow, 
U.D.C. surveyor. 

Houghton-le-Spring.—Houses (175); A. 
Veitch, U.D.C. surveyor. 

Kettering.—Housing estate (250 dwellings), 
Gipsy Lane area; Drury Estates, Ltd., 
Kettering. 

London.—Church, Brentmead Gardens, 
Ealing; Edward J. Robinson, Ltd., builders, 
5, Victoria Street, S.W.1 

Dwellings (54)» Boothby Road, Islington; 
Rowley Bros., Ltd., builders, Tower Works, 
Dunloe Avenue, N.17. 

Flats and maisonnettes (70), Antill Road, 
Stepney; J. M. Hill & Sons, Ltd., builders, 
Heather Park Drive, Wembley. 

Manchester.—W orks eae Stokes 
Street, Clayton; Metal Box Co., Ltd., The 
Langham, Portland Place, London, W. I. 

Middlesbrough.—Old people’s hostel at 
Beechwood (£40,000); J. A. Kenyon, borough 
surveyor, Municipal Offices. 

Newbury.—Houses (108), on various sites; 
E. G. Hampshire, R.D.C. surveyor, Pheenix 
House. 

Newcastle-on-Tyne.—Rebuilding of the St. 
Mary Magdalene Hospital (£150,000); city 
architect. 

Printing department, Beech Street, for 
Sungold Products, Ltd.; Marshall and 
Tweedy, architects, 36, Blackett Street. 

North Shields.—Technical secondary school 
(£190,983); J. H. Rogers, Back Regent Ter- 
race, North Shields. 

Northumberland.—Alterations and additions 
to Marton Camp School (£55,000), and 
Bellingham Camp School (£59,000); county 
architect, County Hall, Newcastle-on-Tyne. 

Portsmouth.—Houses (90), Leigh Park; city 
architect. 

Rickmansworth.—Dwellings (70), Maple 
Cross estate; F. H. Hale, builder, 52, Bateman 
Road, Croxley Green, Rickmansworth. 

South Shields.—Proposed Whiteleas County 
Junior Mixed School for the E.C. (£60,000); 
D. Glen, Ltd., builders, Albert Road, Jarrow. 

Church, hall and vicarage at West Harton; 
R. E. Coleman, Ltd., builders, Western Hill, 
Durham. 
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Stanley.—Houses (94) on the Hill Top 
site for the U.D.C.; G. M. Pearson and Son, 
builders, Front Street, Hetton. 

Stirlingshire.—School at the Peathill Farm 
site, Bonnybridge; county architect, County 
Offices, Viewforth, Stirling. 

Stocksnn-en-Tece.—Flouses (88) and bun- 
galows (16), Hardwick estate; borough 
architect. 

Houses (100), at Bishop Middleham and 
Fishburn; R.D.C. surveyor, Cromer Lodge, 
Yarm Lane. 

Swansea.—Chemistry building at Singleton 
Park, for University Authorities; Sir Percy 
Thomas & Son, architects, 10, Cathedral 
Road, Cardiff. 


NEW PATENTS 


Tottenham.—Dwellings (112),in two blocks, 
Rectory Farm development, Weir Hall Road; 
borough engineer, Town Hall, London, N.15. 


Tynemouth.—Secondary technical school, 
Preston Village, for the E.C. (£190,000); J. H. 
Rogers, builder, Regent Terrace, North 
Shields. 

Maisonnettes (40), and flats (20), in the 
Tyne Street area, North Shields, for the T.C.; 
A. Child, architect, 25, New Bridge Street, 
Newcastle-on-Tyne. 


Wallsend.—Church, Station Road, for the 
Diocese of Hexham and Newcastle; P. J. 
Stienlet and Son, architects, 4, Queen Square, 
Newcastle-on-Tyne. 
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West Hartlepool.—Bungalows (32), Ow:on 
Manor estate, for the T.C.; Taylor and Evans, 
Ltd., builders, Elwick Road. 


Whittlesey.—Primary school for Isle of 
Ely C.C.; Ruddle & Wilkinson, Long Cause- 
way, Peterborough. 


Willesden.—Houses (51), Canterbury Road; 
borough engineer, Dyne Road, Kilburn, Lon- 
don, N.W.6. 

Wooburn Green.—Laboratories for Wigs ins 


Teape & Co., Ltd.; Y. J. Lovell & Son, Ltd, 
builders, Marsham Lane, Gerrards Cross. 


Wylam.—Houses (42); W. Leech (Builders) 
& Co., Clayton Street, Newcastle-on-Tyne 





Electrical Specifications Recently Published 





The numbers under which the specifications will be printed and abridged are given in parentheses. 


Copies of any specification (3s Od 


each including postage) will be obtainable after 27th February from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


1952 

22947. Standard Telephones & Cables, 
Ltd.—Method of treating silver alloy elec- 
trode surfaces. 12th September, 1952. 
(769193.) 

1953 

17283. Siemens 
Electric screening of enclosed spaces. 
June, 1953. (768996.) 

21320. Hunt (Capacitors), Ltd., A. H.— 
Electrical capacitors. 30th ~=July, 1954. 
(768998.) 

28393. Applications Electroniques des 
Caoutchoucs.—Semi-conductive devices of 
variable resistance and methods of making 
same. 14th October, 1953. (769199.) 

33770. English Electric €o., Ltd.—Trip- 
ping devices for electrical circuit-breakers. 
25th February, 1955. (769005.) 


1954 

1436. E.M.P. Electric, Ltd.—Powder 
filled: high voltage electric cartridge fuses and 
fuse assemblies. 23rd December, 1954. 
(769007.) 

1712. British Insulated Callender’ s Cables, 
Ltd.—Apparatus for marking wires and cables 
and the like. roth January, 1955. (769094.) 

4338. Diamond H_ Switches, Ltd.— 
Thermostatically controlled means for regu- 
lating the temperature of electric ovens and 
like cooking appliances. 8th February, 1955. 
(768947.) 

13144. Murex Welding Processes, Ltd.— 
Electrical generators. 2nd March, 1955. 
(769013.) 

13407. 
Jones, T. 


& Halske Akt.-Ges.— 
22nd 


General Electric Co., Ltd., and 
G.—Electrically driven vacuum 
cleaners. 6th May, 1955. (769015.) 

19130. Automatic Telephone & Electric 
Co., Ltd.—Mounting arrangements for elec- 
trical components. 15th June, 1955. (768952.) 

22148. Midland Electric Manufacturing 
Co., Ltd.—Electric switches having inter- 
locking means. 4th October, 1955. (769105.) 

26113. Bates, C. R., and Bates, M. E.— 
Circuit for controlling the average value of 
electric current through a load. 9th Septem- 
ber, 1955. (769032.) 

26205. Telephone 
Ltd.—Telephone exchange 
September, 1955. (768953.) 

27353. Automatic Telephone & Electric 
Co., Ltd.—Unitary structures embodying 
electrical components. 28th June, 1955. 
(769033.) 

27624. Demeulenaere, M., and Demeule- 
naere, R.—Device for automatically operating 
a telephone dial. 24th September, 1954. 
(768955.) 

36547. Boehme Fettchemie Ges.—Pro- 
cess for the prevention of electrical charging 
of textile materials. 17th December, 1954. 
(769039.) 


Manufacturing Co., 
systems. oth 


37678. General Electric Co.—Dishwashing 
machines. 30th December, 1954. (769040.) 


1955 

247. General Electric Co.—Methods of 
applying elastic insulation conductors. 4th 
January, 1955. (769115.) 

3561. Journée, H. J.—Electric dry cell 
batteries. 7th February, 1955. (769118.) 

4706. General Electric Co.—Television 
receivers for colour images. 16th February, 
1955. (769122.) 

4957. General Electric 
lamp sockets and adaptors therefor. 
February, 1955. (769123.) 

5488. Telefonaktiebolaget L. M. Erics- 
son.—Devices for indicating the presence of 
a particular pulse group having pre-selected 
time intervals between the pulses thereof. 
23rd February, 1955. (769125.) 

5920. Rochar Electronique.—Apparatus 
for generating high voltage d.c. from a.c. 
28th February, 1955. (769126.) 

9585. Babcock & Wilcox, Ltd.—Combus- 
tion of divided fuel in a cyclone furnace. Ist 
April, 1955. (768970.) 

12943. Pfaff Akt.-Ges., G. M.—Electrically 
driven sewing machines. 4th May, 1955. 
(768978.) 

12977. British Thomson-Houston Co., 
Ltd.—Heteropolar polyphase inductor alter- 
nators. 4th May, 1955. (769140.) 

12989. Erni & Co. Elektro-Industrie, and 
Compagnie des Montres Longines Francillon 
Soc. Anon.—Time recorders. 4th May, 1955. 
(769141.) 

13187. Creed & Co., Ltd.—Speed respon- 
sive electric switching devices employing 
centrifugal force. 6th May, 1955. (768986.) 

13191. Philips Electrical Industries, Ltd. 
—Transistor amplifiers. 6th May, 1955. 
(768987.) 

13230. Sangamo Weston, Ltd.—Electrical 
measuring or indicating instruments. 6th 
May, 1955. (768989.) 

13343. Philips Electrical Industries, Ltd. 
—Circuit arrangements for feeding two radio 
frequency electrical signals into a cable. 9th 
May, 1955. (769042.) 

13470. Akt.-Ges. Brown, Boveri & Cie.— 
Single-phase commutator motor for direct 
traction drives. roth May, 1955. (769043.) 

13539. General Electric Co.—Thermo- 
statically controlled electric switching devices. 
roth May, 1955. (769046.) 

13755. Warner Electric Brake & Clutch 
Co.—Magnetic pole structure. 12th May, 
1955. (769162.) 

13850. Strauch, R., Allezard, R., and 
Menu, J.—Circularly polarised microwave 
antennae. 13th May, 1955. (769165.) 

13897. Mullard Radio Valve Co., 
Thermionic tube circuit arrangements. 
May, 1955. (769169.) 


Co.—Electric 
18th 


Ltd.— 
13th 


Philips Electrical Industries, Ltd, 


13900. 
13th May, 1955. 


—Semi-conductor devices. 
(769048.) 

14131. Patchett, G. W.—Vacuum cleaners, 
16th May, 1955. (769073.) 

14209. Benjamin Electric, Ltd.—Ceiling 
panels and ceiling constructions incorporating 
such panels. 17th May, 1955. (769075.) 

14403. Compagnie Générale de Télé- 
graphie sans Fil.—Devices for improving 
reception of radio signals in the presence of 
noise. 18th May, 1955. (769084.) 

14778. Westinghouse Electric International 
Co.—Induction heating. 23rd May, 1955. 
(769052.) 14780. Electric arc furnaces, 
23rd May, 1955. (769053.) 

14809. Institut Textile de France.—Dis- 
charge of static electricity from textiles, etc. 
23rd May, 1955. (769055.) 

15059. Westinghouse Air Brake Co.—Dry 
rectifier assembly. 25th May, 1955. (769059.) 

15080. Philips Electrical Industries, Ltd. 
—Methods of securing metal strips to an 
insulating support. 25th May, 1955. (769061.) 

15257. General Electric Co.—Electro- 
mechanical transducers. 26th May, 1955. 
(769185.) 

15354. Westinghouse Electric International 
Co.—Rectifier circuits incorporating transis- 
tors. 27th May, 1955. (769066.) 

15356. Westinghouse Electric International 
Co.—Magnetic amplifiers. 27th May, 1955. 
(769186.) 





BOOKS RECOMMENDED BY 


ELECTRICAL REVIEW 


RADIO VALVE DATA: 
Characteristics of over 2,500 Valves, Tran- 
sistors and C.R. Tubes 
Compiled by Wireless World 


3s 6d net. By post 4s 


TELEVISION RECEIVER SERVICING 
Vol. | Time Base Circuits 
E. A. W. Spreadbury, M.Brit. 1.R.E. 
2ls net. By post 22s 2d 
Mae Il Receiver and Power oe Circuits 


E. A. W. Spreadbury, M.Brit. 
2Is net. 


RADIO INTERFERENCE SUPPRESSION 
Second Edition. 
G. L. Stephens, A.M.I.E.E. 
10s 6d net. 


SECOND THOUGHTS ON RADIO THEORY 
“ Cathode Ray "’ of Wireless World ? 
By post 26s 2d 


: post 22s 2d 


By post IIs !d 


25s net. 


SHORT-WAVE RADIO AND THE IONOSPHEXE 
Second Edition. 2 
T. W. Bennington 10s 6d net. By post IIs 2d 
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